OCTOBER  1993 

ISSUE  m97 

USA  $2.95 

CAN  $3,95 

A  WGI  Publicalimt 
Intemationai  Edid&n 


BACKPAeKLR    II 


wmm^  1 


OFF 


Ctti 


AF  GAIN 


FHOKfS 


HLTER 


<ra« 


% 
\^j^ 


SPOT 


HIT 


C    4    /   « 


>4>?/r  -Z^? 


i 


r^BZO 


0S725 


1  0 


fK)W£fl 


OFF 


30        ** 


VOiUWE 


FWfl 


TUNC  - 

MFJ  20  METER  CW  TRANSCEIVER 

MOOIL  MFj-9020 


/n^ 


XIUT 


IC-765  HF  Transceiver 


^^^^^^^ 


felCnOTHONE 


ftH  TOHi:-         VfiM^I'rSR  ■QA1>J         yt^A 'L'^tN 


1 


I 


I 


I 


I 


1 


> 


1 


ICOM  incorporated  tout  most  requited 
features  with  modem  technology  s  best 
designs  to  produce  the  remarkaole  ld% 
dream  rigJts  combination  of  excellent  per- 
formance and  syperb  reliability  truly  open 
a  neft'  dimension  m  HF  operating  enjo\Tnent, 

INE  HI  FORIOUrS  ACI1VE  AIUIIML 

Includes:  *BaTid  Stacking  Registers* 

Each  bands  VFO s  retain  tk  last  selected 
frequency,  mode  and  filler  choice  when 
charging  bands.  Produces  the  equivalent  of 
20  VFO's;  two  per  band.  Great  for  multiband 
DX  ing!  *99  FuUy  Tunable  Memories* 
Store  frequency;  mode  and  filter  selections. 
Each  one  can  be  returned  and  or  repro^ 
grammed  independent  of  VFO  operations. 
Memories  90-99  also  store  split  Tx/Rx  fre- 
quencies. *10Hz  Readout  Perfect  on-the- 
dot  frequena^  selection  for  nets,  DX  skeds 
and  data  communication  modes.  *Full 
QSK  Break-in.  For  super  CW  operations! 


*Direct  Difltal  Sra- 
thesizer  (DDS). 

Assures  ultra-fast 
PLL  s\¥itching     ■ 
and  lock^in  for 
excellenr  PACKET 
and  AMTOR  operations. 

*Maximum  Operation  Flexibility!  The 
three  step  attenuator  cuts  multi^station 
ov^erloads.  *Buili-in  AC  Supph;  The  IC-765 
is  100  percent  duty  cycle  rated  for  cool 
operation  and  superb  performance  on  all 
modes!  *FuIlv  Automatic  Antenna 
Tuner*  With  ouiil-in  CPU  and  memon^  for 
extreme^  fast  tuning  and  one-touch  opera- 
tion. Wide  tuning  range,  *CW  Pitch 
Control  Total  operating  comfort  and 
convenience  for  successful  contesting  and 
DX 'ing.  An  iambic  keyer  ^^ith  adjustable 
speed  and  weight  is  also  built  into  the  IC-^! 
ICOM  also  included  *Narrow  500Hz  CW 


Filters,  The  FL-32A  and  FL-52A  deliver 
razor  sharp  selectivity.  A  serious  DX  ers 
delight!  250Hz  FL-53A  and  FLIOI  optional 
'1  ne  IC-765  General  Coverage  Receiver 
covers  all  bands,  all  modes  and  is  backed 
by  ICOM  s  full  oneyear  warranty  at  any  one 
ol  our  North  American  Senicc  Centtrs. 
The  lC*'iB5  turns  your  dreams  into  reality! 

For  information  call  the  Literature 
Request  Hotline  1-206-450-6088, 


o 


ICOM   . 

Experience  the  Quality 

ICOM  America,  Inc.,  23B0- 1 J 6th  A'Jii.  N.E.  Bqllevue,  WA  98004 
Customer  Service  HotUne  [20^)  454-7619 
1B1Q2  Sky  park  South.  Sui:c  52  B,  irvire.  CA  92714 
ICOM  CANADA  A  ^vtsion  of  COM  America,  im^ 
3071  '  S5  Ftoao,  Un4  9.  Richmooct  aa  V6X  2T4  Canada 

XXM  rm^  s^fnticvmf  ofcewl  FCC  fe^ilions  liMbig«iuitais  efnauro.  Tlw 
COW  \Qg£K£&  (tiflHWPiJ  feadmrk  o*  ICOM  Amectca,  inc  7658693 
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Muto  Trigger  &  Hold 

now,  for  the  first  time,  available  on 
inexpensive,  portable  counters  with 
our  new  ATH™  Series.  This  feature  is 
the  most  srgnificant  improvement  ever 
made  to  the  pocket  sized  counters! 
It  attows  "Hands  Free'^  operation  to 
automatically  read  &  hold  a  signal  as 
quick  as  80  ms  or  8%  of  a  second. 

0ur4IW™*drcyitry  is  super  fast 

because  it  does  not  require  the  time 
for  muitfple  readings,  like  digital 
filtering  techniques. 

The  OWE^HOT^TH^'^  feature  is 

standard  on  the  47H-30.  Using 
controls  and  indicators  on  top  of  the 
unit,  it  will  hold  the  first  reading  until 
manually  reset.  (The  ONE-SHOT 
feature  is  a  540  option  on  the  ATH-1S.) 


Say  goodbye  to 
random  counting  & 
false  readings  with 
the  ATH^'^r 


ATH  ™  Series  features  include: 

•  Easy  to  use  -  simple  controls 

•  Ultra  fast  r^ponse  time  - 
800%  faster 

•  E)^ra  bright  LED  digits 

•  3-5  hour  tiattery  operation 

•  Automatic  dean  dropout 

•  Maximized  sensitivity,  <1mv  typical 
•4  GHZ  signal  strength  Bar  Graph 

•  9  ranges  -  B  fast  gate  times 

•  9-1 SV  autofsolarity  power  jack 
f"** aluminum  cabinet 


ATH 


TM 


Antenna 


Model  ATH'30 

ONE-SHOT 

feature  standard 


ALL 
MADB  m  U,SJL 


EW 
WARRANTY 

5  years  a// parts 

■  1  year  labor 

ALL  MODELS 


All  models! 
4"  H  X  3,5''  W  X  1  *  D 


In  Stock,,. Same  Day  Shpment 


119^3^^. 


Frequeficy  Counters 

1-1300  MHZ 

3  gete  ttniRS,  quality  £  econntny 
iaHZ-a5DDMHZ 
Ejftremely  vwide  frtsqufincy  natnge 
[nc*  shown]  1-1 500  MHZ 
Ultra  hi^  sensitMtv.  Bar  Graph 

1-3900  MHZ 

Ultra  high  sensttiviiCy.  Bar  E^-aph 

New  ATH™  Series 

ATH-^S         M  500  MHZ,  ATH 

ATH^O         1-2800  MHZ,  ATH,  OHESHOT  259  ggS^ 

HST'75        HIGH  STAB  TCXQ  fact,  inst.  option, 

a2  PPM  acctracy  100  >2S: 

Accessories 


B39 

243  gea" 


1B9  iP5B 


CC-BO 
TA-BO 
rAr304, 
RD-ISO 


Case  for  all  models 
Telescope  BNC  artenna 
Telescope  elbow  antenna 
1 50  MHZ  rubbei'  duck 
27-50  MHZ  rubber  duck 
&JD  MHZ  rubber  duck 
G  M-207'IC  Interface  cable  for  MFJ-207 
H  P^^W        200  rviHZ,  1x,  Wx  probe 
J  LP-B2        LoPass.  audio  usage  prabe 
K  DC-'IQ        Direct.  50  OHM  probe 


ROSOQ 


12. 
12 
16 
16. 
28 
29, 
IQ. 
39. 
25. 
20, 


fi%ir£finiATtc^i%iAtL  live 


398  NE  Wh  St.  Ft.  Lauderdale.  FL  33334 


Terms:  Shippinc^Tiafnifling  charges  U.S.  &  Canada  S%  (S5  min..  SlO  max)  Others  add  15%.  FL  residenis  add  6%  lax. 
COD  fee  ^.  VISA  MC,  Discover  accepted.  Prices  &  spediications  SLtoject  !o  chaf>ge  wthout  nctioe  or  obligatiofi- 
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ur  microprocessor  controlled  interconnects 
patch  your  FM  base  station  radio  to  your  phone 
line  and  allow  you  to  initfate  and  receive  phone 
calls  in  your  mobile  or  HT  without  assistance. 


Only  est  interconnects  offer  important  user  friendly 
features  such  as  Memory  Speed-diaiing,  Last  Number 
Redial  and  a  built-in  Programming  keyboard  with  com- 
panion digital  display  which  makes  user 
set-up  quick, 
easy  and 
positive... 


All  features  are  fully  user  prograrrifTTable:  'Speed- 
dial  memories  •  Single  or  multi-digit  access  code, 

•  Secret  toll  override  access  code  •  Toll  restrict  numbers 
and  sequences  •  Regenerated  tone  or  pulse  dialout 

•  Ringout  on  1-9  ring  •  Line  in  use  detect  •  Call  waiting 

•  CW  ID  *  Hookflash  ■  Activity  &  Timeout  timers,*. 
And  More  1 

CSI  has  been  the  leading  producer  of  interconnect  prod- 
ucts for  over  eleven  years.  Alt  products  are  made  in  the 
U.S.  A,  and  come  with  a  one  year  limited  warranty. 

To  g&t  the  complete  story  CaU  or  Fax  today  for  product  information 
and  dealer  listing. 


Connect  Systems  inc. 

2259  Portola  Rd 
Ventura,  CA,   93003 


Tol^f^ee 


(800)  54S-1349 

Phone      (805)  642-7184 
FAX  (805)  642-7271 


Private  Patch  V 

Private  Patch  V  is  a  multi- 
mode  interconnect  that 
offers  four  user  selectable 
modes,  t.  Enhanced 
Sampiing  2-  VOX  Simplex 
3-  Semi'Duplex  4.Rep' 
eater  Maker,  A  90  memory  speed-dialer  and  remote  base  mode  are  also 
included.  Can  be  connected  to  the  Mic  and  speaker  jacks  of  any  simplex 
transceiver  when  used  in  VOX  simpiex.   Fully  FCC  and  DOC  approved,   No 
other  patch  offers  as  many  modes  and  features. 


Interconnect 


CS-900  Control 

The  CS-900  i&  VOX  acf* 

^vated  and  can  be  used 

simplex  or  through  any 

remotely  located  repeater. 

The  standard  1/2  Second 

Electronic  Vok^e  Deky  to- 

taify  eliminates  syllable  or 

word  dipptng  and  resutts 

in  unsurpassed  simplex  performance.  A  90  memory  speed-dialer  and 

flemote  base  mode  are  also  [ncluded.  The  only  required  connections  are  to 

the  Mic  and  Speaker  jacks  of  your  simplex  transceiver  Fully  FCC  and  DOC 

approved.    This  is  the  best  deal  going  in  a  simpteK  patchi 


:  I  I 


1  f^                                                                                                                                            1 

FBillOuptoKtahteomiiej 

:     •    •    c    •      #    ,* 

Full  Duplex  Interconnect 

The  CS-800  wifl  operate 
Full  or  Semi  duplex  and 
also  has  a  built-in  Re- 
peater Maker.  The  only 
required  connections  are 
to  the  Mic  and  Speaker 
jacks  of  your  dual  tsand 
transc»fver.  A  9  memory 
Spoed-dialer  Is  standard.  Fully  FCC  and  DOC  approved.  Thrs  is  your  best 
choice  in  a  Full  Duplex  Inlerconnecl  with  bu fit-In  Repeater  ControHerl 


CS-700  Intelligent  Interconnect 

The  CS-700  is  for  simplex  : .^ ^ 

operation  and  offers  sel- 
ectable VOX  Enhanced  or 
VOX  Controlled  Sampling. 
Sampling  allows  tiie  mobile 
operator  to  have  positive 
conlrol  at  all  times.  The 
CS-700  requires  an  internal 
connection  to  itie  discrlminatof  of  your  simplex  transceiver .  A  9  rrvemory  Speed 
dialer  Is  standard.  This  is  the  best  sampling  patch  in  the  bustr>essl 


1 


CD-1  Com munf cations  Decoder  Unit 


De<x<tes  and  displays  all ^..,. 

50  CTCSS  tones.  t04 1X;S 
codes  arKi  all  16  DTMF 
dtgiis  when  connected  to 
any  scanner,  necefver  or 
service  monitor-  Extremely 
useful  (or  service  work  or 
detennining  the  correct 


codes  to  operate  open  repeaters  and  autopatches.  DTMF  sequences  are 
displayed  a  secor>d  time,  slowiy  just  \n  case  ttie  real  tim*  digits  were  tcx>  fasl  lo 
comprehend. 


CSI  ^s  a  rsQlsterid  tradarrierk  of  Cf^nnsct  SyetQm»  Inc. 
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U's  likiL-  being  itwrc — rtpiii 
here  in  tmr  otilccN!  Ilou? 
Jua  1;lI<  ^vjntJf:^  ol  our 
l-liEDHACK  ciifd  on  paiie 
17.  Vou'tl  mxkc  a  tccdhnJiirk 
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txh  anick  antj  cctluiiin. 
We'd  iiliie  yuu  lu  rjie  what 
yott  fit aU  ^o  thiii  we  cjn 
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yuii  like  i>c>Ht.  And  then  wc 
will  d nil w  i)tie  i%'tHlb:Krk 
rani  ej^li  fiHMUh  lor  a  tree 
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na  parity,  one  stop  l3l  Mi  contnbut torts  ^oukl  be  directed  lo  the  73  ed^cma?  Dfficos.  'How  io  Wnie  for  TT  guide- 
lines ai'e  availabie  ypor  re<ikiie3t.  US  ciUzens  mus:  inciLide  thetr  Soc^aL  Secunty  number  wiih  sttbtnitted 
mar^uscripts. 
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Number  1  an  your  Feedback  card 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Have  You  Seen  Radio  Fun  Yet? 

VM,  I  know  the  answer.  No-  you 
haven't.  Because  if  you  had  you'd  be 
a  sLtbsciiber. 

I  started  Radio  Fun  as  a  way  to 
help  the  new  no-coders  get  more  fun 
out  of  amateur  radio,  and  to  encour- 
age them  to  go  for  their  General  and 
Advanced  tickets.  1  wanted  them  to 
Ijnd  out  how  much  tun  we're  having 
with  packet,  s low-scan ,  fast-scan,  our 
ham  safe  lift  eSn  radio  clubs,  DXing,  cer- 
tificate hunting,  building  kits,  foxhunt- 
ing, RTTY,  emergency  nets,  and  so 
on.  !  wanted  them  to  know  that  ama- 
teur radio  has  a  h^t  more  to  it  than  tis- 
tentng  to  old  retired  men  talk  about 
ttielj  illnesses  over  the  local  repeaters. 
Or,  as  in  the  case  of  our  Ham-O'-The* 
Year  award  winner  at  Dayton  this  year, 
dflving  everyone  within  repeater  range 
nuts  eKfolling  my  virtues  and  my  Hora- 
&>  AJger  sticcess  story. 

So.  how's  Pun  doing?  Pretty  well. 

We\e  been  sending  it  to  every  new 
ticensee  for  atsout  ftve  or  sijt  months 
for  tree  Why  for  free?  Well,  I  noticed 
that  OSTwas  having  surprisfngly  Jittle 
lyck  in  getting  new  hams  to  subscribe. 
My  idea  was  to  get  them  really  In- 
volved in  their  new  hobby  while  it  was 
new  and  they  were  still  excited  about 
it.  But  how  many  readers  could  we 
convert  to  paying  subscnbers?  That 
was  the  key  question.  You  can't  give 
things  away  free  forever. 

Thirty  years  ago,  before  our  mail 
botes  were  as  stuffed  with  junk  mail,  it 
was  possn>le  to  send  out  a  subscrip- 
tion offer  for  a  magazine  and  get  10- 
12%  of  the  people  to  subscribe.  These 
days  a  2%  response  is  considered 
outstanding,  with  1%  being  in  the 
■good"  range  In  the  business.  WUh  to- 
day's postage  rates  we  have  to  figure 
at  least  60c  per  letter  sent  out  That's 
$600  per  ttx>usand.  At  S13  for  a  year's 
SUbscriptk^n  and  a  2%  response  we'd 
get  20  subscribers  and  S260  back  for 
every  S600  we  spent.  We  didn't  go 
that  route. 

Instead,  1  decided  to  let  the  publica- 
tion do  the  seliing  instead  of  letters.  It 
costs  around  $5  to  send  five  issues, 
so  the  Questkm  was.  what  percentage 
of  the  readers  would  pay  to  subscribe 
after  getting  the  ffve  issues?  That's 
about  the  same  cost  as  sending  eight 
letters.  And  eight  letters  might,  at  best, 
bring  in  a  16%  response.  So.  have  we 
been  doing  better  than  a  16%  sale 
with  the  free  sample  route?  Yoy  bet 


we  have! 

Out  of  1,027  expired  free  subs  in 
January;  only  three  didn*t  renew! 
That's  right,  we  got  a  99.7%  renewal! 
Nothing  like  that  has  ever  happened  in 
the  publishing  business  before,  so  I 
expect  we'll  be  getting  excited  write- 
ups  in  the  publishing  magazines.  We 
should  check  and  find  out  why  the 
three  dkln  t  renew.  IM  they  ksse  inter- 
est in  amateur  radio?  Maybe  they 
died? 

Radio  Fun  obviously  Is  terribly  ad- 
dictive. You  tried  it  yet?  The  subscript 
tion  price  is  a  ridicuJously  low  $12.97, 
though  if  it  gets  much  thicker  we'll 
have  to  ra^se  it  just  to  cover  the 
postage.  You  can  give  it  a  try  by  send- 
ing a  check  for  Si  2.97.  or  credit  card 
info,  for  12  Issues  to  Radio  Fun,  70 
Route  202  N,  Peterborough  NH 
0345B'1107.  You  can  even  call  800- 
257^2346  or  tax  us  at  603-924-9327. 

The  Fun  advertisers  are  delighted. 
It  turns  out  tftat  my  research  was  right 
.  .  .  that  our  newcomers  are  the 
btggest  spenders  in  the  hobby  by  a 
wide  margin.  They're  buying  tons  of 
VHP  rigs,  low-band  transceivers,  HTs, 
packet  TNCs,  antennas,  and  so  on. 
Wow.  are  they  buying  antennas!  In* 
deed,  without  this  new  bunch  of  big 
spenders,  the  ham  industry  would  be 
sufferir^  far  more  serkjusly  from  the 
recession.  Fortunately  for  our  Fun  ad- 
vertisers, much  of  the  industry  is  still 
stuck  advertising  in  Q$T,  so  the  com- 
petition for  this  bonanza  has  been  low. 
$12,97  may  not  buy  much  these 
days,  but  it'll  get  you  12  months  of 
Fun, 

A  Bigger,  Fatter  73? 

If  you'd  nice  to  see  more  pages  of 
construction  articEes  and  equipment 
reviews  in  73.  IhaVs  easy.  No.  my  edt^ 
toriafs  won't  get  longer:  the  additioftal 
pages  will  be  used  for  more  articles. 
Like  back  in  the  late  1970s  arxl  early 
1980s. 

How  can  we  do  that?  The  formuia 
is  simple;  For  every  extra  page  of  ad- 
vertising we're  able  to  sell  you^li  get  an 
additional  page  of  articles.  So  how  can 
we  attract  more  advertising?  Your 
complaining  to  the  advertisers  might 
help  a  little,  but  probably  not  much. 
They  advertise  in  the  magazines 
claiming  the  highest  circulation.  So.  if 
we  have  65,000  paid  readers  and 
QSThas  130.000,  that's  where  most 
of  the  ads  are  going  to  go. 

How  come  OSThas  double  our  cir- 


culation? And  what,  if  anyihirtg;  <^n  be 
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done  atxMJt  it?  Well,  73  was  doing  fine 
until  I  had  to  sell  it  10  years  ago. 

Id  started  a  bonch  of  computer 
magazines  back  when  the  mtcfocom- 
puter  industry  was  just  getting  started. 
Eventually  the  megapublishera  with 
deep  pockets  came  along  and  offered 
me  a  choice  of  selling  my  magazines 
to  them  or  go^ng  out  of  business. 

I  got  the  besi  offer  I  could  for  my 
entire  publishing  company.  That  left 
me  with  no  way  to  publish  73.  so  that 
went  along  with  the  computer  maga- 
zines and  I  had  to  start  all  over  again 
to  buifd  a  new  publishing  business,  tt 
took  a  while  before  I  had  a  big  enough 
organization  to  be  able  to  take  back 
73.  By  Itiat  tjme  the  computer  pubiish- 
er  had  come  close  to  killing  tL  The  dr- 
culation  was  down  to  half,  and  so  was 
the  advertising.  There  were  an  awful 
lot  of  disgusted  ex -readers  and  angry 
ex-adverttsers.  And  once  you  make 
customers  rnad  they  are  incredibly  dif- 
ricult  to  ever  gel  tiack.  so  we've  been 
kind  of  limping  along  at  half  strength 
ever  since. 

I  made  a  deal  to  publish  73  on  con- 
tract, as  a  way  to  save  it.  I  put  my  edi- 
torials back  In  and  Increased  the  con- 
struction projects  and  equipment  re- 
views. Then,  last  year,  I  swapped  CD 
Review  tor  73  and  finally  got  back  the 
ownership.  Now  I'd  sure  like  to  gel  it 
growing  again  and  make  it  the  biggest 
magazine  in  the  ham  field  ...  the  way 
it  used  to  be. 

If  every  subscriber  would  get  just 
one  other  ham  to  Si^bscnbe,  we'd  real- 
ty r^ise  heil  with  QST.  Once  we  hAvB 
even  dose  to  their  readership  we' It  gel 
plenty  of  advertising  arxJ  be  fatter  than 
they  are.  All  it  lakes  is  circulation. 
IVIany  advertisers  aren't  happy  with 
OST.  but  it's  got  the  largest  circula- 
tion. 

Subscrlpfions  to  73  are  320  a  year, 

so  if  you  can  get  at  least  one  other 
ham  Jo  send  us  $20  for  a  subschption. 
I'll  have  one  whale  of  a  magazine  lor 
you,  One  without  all  that  baloney  club 
news  which  fills  so  much  of  QST, 

We  are,  by  the  way,  the  only  ham 
magazine  which  has  Audit  Bureau  of 
Circulation  certified  circulation  num- 
bers. The  others  we  have  to  tnjsi  that 
theyVe  not .  .  .  er . .  .  t>eing  generous 
fn  their  circulation  estimates.  But  then, 
they  wouldn't  lie,  would  they?  Not  |ust 
to  get  more  advertising  dollars  from 
gullible  advertisers.  It  would  never 
even  occur  to  me  to  accuse  my  es^ 
teemed  publishing  colleagues  of  such 
viltatnous  perttdy* 


By  the  way,  while  rl's  a  no-no  for 
me  to  go  on  the  air  and  solicit  73  sub- 
scriptions, there's  nothing  to  prevent 
you  from  bringing  up  the  subject  when 
you  run  out  of  more  important  things 
to  talk  about ,  .  .  if  there  are  any.  it 
sure  beats  those  okl  tired  weather  re- 
ports and  cliche  recitals  of  your  equip- 
ment and  antenna  model  numbers.  If 
enough  readers  keep  mentioning  the 
magazine.  It1l  gradually  begin  to  seep 
Into  even  a  few  of  the  denser  con- 
sciousnesses. 

Your  Teward  for  alt  this?  Firstly,  I 
can  assure  you  Ihal  you  will  be  richly 
rewarded  In  heaven.  I  have  connec- 
tions. Secondly,  you'll  start  having 
more  magazine  to  read.  A  lot  more. 
And  the  more  stuff  we  have,  the  more 
fun  you1i  have  reading  it.  We  might 
even  gel  your  juices  going  and  get  you 
off  dead  center  and  into  satellite  a>m- 
mynk:ations  or  something. 

That  Lap  of  LuKury  Deal 

There's  this  myth  about  Wayne  liv- 
ing in  luxury  on  the  enormous  profits 
fmm  73,  Har-de-har.  Oh,  f  can't  com- 
plain , . .  but  that's  because  other  ven- 
tures have  done  well.  Ask  anyone  who 
knows  me  and  you'll  find  that  NSD 
stands  for  never  spend  a  dollar.  Tm 
cheap.  And  whenever  I  do  manage  to 
end  up  with  some  money  I  quickly  in- 
vest It  in  a  new  venture,  thus  getting 
ri<lof  it, 

I  think  I  mentfdned  that  Starry  and  I 
spent  a  week  in  Rome  in  April  this 
year  When  yoy' re  rich  you  can  travel, 
right?  Well,  it  turns  out  that  the  more 
you  can  get  your  business  to  charge 
things  on  a  Continental  Airlines  Master 
Card,  the  more  free  trips  you  can  take. 
Our  week  in  Rome^  complete,  cost 
S551.  Fine  hotel  great  meals,  sight- 
seeing everything,  the  works.  You 
don't  have  to  be  rich,  just  smart. 

Sherry  has  had  three  extravagant 
things  she's  wanted  us  to  do.  Her 
how-to-dance  videos  have  been  doir^ 
well,  so  she's  arrariged  for  us  to  fly  to 
London  on  the  Concorde,  spend  a 
week,  and  come  back  on  the  QE2. 
Maybe  next  year  we'll  do  the  Orient 
Express. 

Well  be  leaving  Dec.  9th,  in  case 
your  wife  has  some  extra  money 
stashed  away  and  you'd  like  to  join  us. 
We  get  back  the  1 9lh,  There's  a  spe- 
cial combo  pnce,  so  rl's  a  way  to  gel  in 
two  big  events  in  one  trip.  Your  wife 
won't  forget  it.  Heck,  neither  will  you.  I 
did  a  Corxx^rde  trip  10  years  ago  and  I 
still  remember  every  minute  of  It.  I'm 
stiil  using  the  Concorde  playing  cards 
to  play  cribbage.  And  win.  Nobody 
beats  me  at  cribbage  Mobody. 

If  you  Ye  interested  let  me  know  and 
ril  have  Shen^  g^f  you  the  details.  IVll 
be  even  more  fun  if  weVe  got  some 
friends  like  you  along. 

Are  You  a  Dreadful  Bore? 

i*m  still  getting  endless  letters  com- 
plainir^g  about  how  boring  most  ham 
oontacfs  ane.  Tfieyne  r>ot  talking  about 
you,  are  they?  When*s  the  last  lime, 
when  they  were  signing  off.  that  some- 
one told  you  how  much  fun  they'd  had 
talking  with  you?  Will  they  give  you  a 
call  the  next  time  they  hear  you  on  the 
air?  Do  other  chaps  break  in  at  the 
end  of  a  contact  to  tell  you  they've 
been  listening  and  enjoyir>g  it? 

Continued  on  page  74 
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Modem,  high-performance  stations  use  COMET  Antennas,  Duplexers,  Triplexers  and  Accessories! 
COMET  products  are  designed  to  provide  an  exceptional  level  of  signal  quality  and  coverage  area. 
Whether  operating  mobile  or  from  your  base  station,  COMET  products  make  you  sound  good.  No  other 
product  line  has  the  selection,  convenience,  qualfty  and  perfonmance! 
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CROSS  NEEDLE  METERS 


COMET  products  are  available  from  most  major 
dealers.  For  customer  service,  or  a  complete 
catalog,  please  call  us  at  800/962-2611.  WeYe 
confident  COMET  products  and  accessories  will 
enable  you  to  enjoy  Amateur  Radio  to  its  lullesti 


•  Separate  Meter  and  RF  Sensor  allows  for  convement  plao^nent  of  the  m^er, 

•  Cfoss  Needle  Meter  provKJes  FWD.  REF.  arxi  VSWR  siinultaneousiy, 

•  The  RF-Sensor  is  a  compact  design,  afxj  has  an  exlremeiy  (ow-loss  circuit 

•  Beautifully  illuminated  wtien  connected  to  power  supply. 

•  6  foot  cable  stsTidard. 

•  Optional  "EKS-3"  10  tool  extension  cs^e  for  a  lotal  of 
16  feel  between  tfre  sensor  and  meter. 


nt-^ts. 


NCG 


NCG  Companies 
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From  the  Hamshack 


Keith  Bruno  KC4ZW,  OHando  FU 
Wayne— Youf  last  issue  o!  73  inspired 
me  to  finally  lake  some  tfme  out  of  my 
schedule  and  write.  Let  me  lirst  state 
that  you  have  a  fine  magazine  and  it  is 
the  best  amateur  radio  pub  Heat  ion  in 
existence,  tiands  down.  I  have  read 
them  all  but  have  only  kepi  up  my  sub- 
scription to  yours. 

I  agree  with  a  [most  all  of  your  opin- 
ions, especially  those  relating  to  the 
farce  called  government.  Most  of  your 
ideas  for  change  are  very  logical.  Un- 
(grtijnately,  that  is  precisely  why  the 
government  will  protjabSy  never  iisten  to 
them. 

You  are  always  bashing  the  educa- 
tional system  of  our  "fine"  country  and  I 
would  like  to  further  reinforce  that  opin- 
ion. I  am  a  product  of  our  poor  educa- 
tional system-  I  graduated  from  high 
school  in  1983,  rrowtiere  near  prepared 
for  the  reai  wotfd.  I  can  honestly  state 
that  I  was  bored  with  most  of  the  sub^ 
jects  m  high  school,  except  for  comput* 
er  science.  Luokfly  I  got  a  great  job 
right  after  high  school  working  for  the 
world's  largesi  defense  contractor  and 
had  some  great  opporluntties  to  pursue 
my  frrsl  love,  computers  (my  second 
being  amateur  radio). 

I  have  to  say.  though,  that  if  one 
wants  an  education,  it  is  out  there. 
Ninety-five  percent  of  everything  I  have 
teamed  about  computers,  and  ninety- 
nine  percent  of  what  I  have  learned 
about  amateur  radio  I  have  learned  on 
my  own.  Right  now  t  am  enrolled  in  the 
NRI  course  (or  Radio  Electronics  and 
hope  to  get  my  General  Radio  Tele- 
phone Operator's  License.  There  is  no 
one  who  is  responsible  for  my  educa- 
tion and  my  well-being  except  me.  I 
hate  it  when  people  grumble  at^out  how 
they  r>ever  had  a  charvce,  or  thai  the 
wofid  owes  tJTem  a  living  Baloney!  Get 
out  there  and  get  yourself  an  education. 
Stop  com  plaining  about  your  life  and  do 
something  about  it. 

My  wife  is  always  making  tun  of  me. 
I  am  27  years  oEd  now  and  always 
seem  to  get  involved  m  wfrat  she  calls 
'old  men  s  hobbies.'  It  is  a  shame,  but 
at  the  club  meetings  I  go  to  almost  ev- 
eryone is  over  40.  with  most  of  the  guys 
In  their  50s.  1  may  see  one  or  two  kids^ 
but  that's  it 

And  as  for  offering  any  help,  forget 
HI  No  one,  not  even  the  kxat  amaleyr 
radio  shop,  is  even  helpful.  As  a  matter 
of  fact,  they  all  seem  lo  have  this  atti- 
tude that  if  you  don't  already  know,  then 
they  are  no!  going  to  taKe  five  Ume  |0 
explain  it.  Pitiful* 

I  have  taken  your  advice  to  tfy 
something  new  and  have  gotten  into 
packet.  AgaJn.  I  had  to  dig  through  the 
manuals  and  cafi  the  manufacturer  to 
figure  out  how  to  connect  it  to  my  coivv 
puter  and  radio.  I  want  to  frgure  otit  hair 
lo  link  my  two  computers  together  with 
some  software  like  PC  Anywhere.  I  fig- 
ure if  they  can  do  it  over  the  phone. 
then  L  stx)uid  be  able  to  do  it  over  the 
ladto. 

(  have  a  no-code  TechnkHan  Ikiense. 
I  got  it  before  ihey  even  had  a  formal 
no-code  test,  about  two  months  after 
they  came  out  with  it.  I  do  not  plan  to 
upgrade  until  the  code  requirement  is 
dropped,  l  really  have  no  d^ire  to  ex* 


cfiange  callsigns,  QTH.  arxj  a  signal  re- 
port with  some  old  guys  who  have  reav- 
er done  anything  but  pound  on  those 
brass  keys.  Heck^  if  I  need  CW  to 
"punch  through*  in  bad  conditions,  I'tt 
hook  up  my  multimode  controller  and 
type  on  the  keyboard  and  let  ft  send 
CW. 

Adam  Halle  K0VCL/AE,  Sterling 
OH  Waynes  am  writing  in  resporise 
lo  your  editoriai  in  the  May  1993  issue 
or  73.  You  were  right  about  schools.  I 
am  14  years  old  and  I  am  home- 
schooled.  We  are  wrapping  up  our  sec- 
ond year.  I  have  enjoyed  Horn  esc  hool 
very  much.  These  two  years  have  gone 
by  fastef  Ihan  any  two  years  in  public 
school, 

For  science  {up  until  April  of  this 
year),  I  studied  radio  and  electronics 
theory,  i  began  studying  for  my  Techni- 
ciart  Class  license  in  October  1992.  On 
April  6,  1993.  I  upgraded  to  Extra 
Class.  While  getting  school  credit,  I  did 
something  I  enjoyed  dofng.  I  could  not 
have  done  this  in  public  school.  Now  I 
have  gotten  my  dad  interested  in  hafn 
radkj  and  he  is  studylr^  tor  his  Techni- 
cian lk:ense. 

Also,  I  agree  with  your  editorials  on 
EMR.  Keep  up  the  good  work  Your 
ideas  are  very  good,  and  they  get  better 
as  more  research  is  done  on  this  sulb- 
ject 

Bruce  Williams  N9JCV,  Lake  Villa 
IL  Six  months  ago  I  purchased  an  I  COM 
728. 1  love  iL  I  had  a  problem  witt^  It  (the 
preamp  went  out].  1  sent  it  back  to 
ICOM  for  warranty  repair  and  it  was 
bade  in  my  shack  two  weeks  after  1  sent 
It  away. 

Yes,  I  bought  a  kit  a  J  so.  I  purchased 
a  Ramsey  3Qm  transceiver,  spent  tlnree 
hours  putting  it  together*  and  it  works 
Like  a  ctiarm. 

I  used  lo  work  ail  SSB,  100  watts.  I 
got  my  WAS,  WAC  and  DXCC  (applied 
for).  I  am  now  very  interested  in  QRP 
operalron  and  buHding,  By  the  way.  73 
does  a  great  job  supporting  QRP  en- 
deavors. I  think  everyone  should  cut 
their  power  by  50%.  What  nicer  bands 
we  wouid  have. 

Wayne,  I  don't  agree  with  everything 
you  write,  but  I  always  read  your  column 
f  rooi  ^ont  to  back  as  soon  as  I  get  7$. 

Oh?  What  fn  heif  don't  you  agr^& 
with?.,*  Wayn& 

Bttl  Eaton  NgOTZ,  Elgin  IL  Wayne, 
akirtg  with  so  many  other  t^ms,  I  enjoy 
73.  The  dedding  vote  for  73  vs.  CO  or 
any  other  pubJication  is  your  editorials. 
It's  so  refreshing  to  hear  Intelligent, 
welt-thought-out  ideas  and  viewpoints. 
Of  yet  IVe  found  no  poiril  of  oonieniion, 
alihough  I  susp@:{  we  may  dtffer  on  reli- 
gious kjeas* 

In  January  1992,  my  partner  (I'm  a 
paramedic)  was  browsing  through  a 
handi^taJkie  safe  pamphlet.  'Neat  took- 
ing  scanner,'  I  said.  From  that  point  on 
my  understanding  of  ham  radio  as  a  by- 
gone hobby  of  yesteryear,  consisting  of 
an  oversized,  tube-operated  transceiv* 
er,  a  Morse  code  key  and  an  antenna 
Ihat  made  neighbors  nervous,  has 
cftar^ed.  I  was  licensed  in  March  and 


have  loved  the  hobby.  I've  met  many 
hams,  all  of  whom  have  confirmed  my 
pastor's  comment  of  ham  radi:o  as  "a 
gentleman's  hobby"  From  ttiese  meet- 
ings Tve  seen  everything  from  20  meter 
DX  to  ATV  balEoons  and  ATV  with  the 
shuttle  spacecraft!  Needless  to  say.  thJs 
keeps  my  motivation  alive  lo  upgrade 
artd  expand.  The  only  thing  that  holds 
me  tiack  is  time  and  rrKMiey  (not  neces- 
sarily in  that  order). 

Fmstratjons?  Yes,  The  pathetic  lack 
of  any  substantial  in-depth  conversa- 
tion. On  my  attempts  to  initiate  such, 
the  normal  response  is,  'Oh,  that's  in- 
teresting , . ,  Wall,  what  kind  of  radio 
are  you  using?"  or  "How's  the  weath- 
er?" Once  in  a  while  It  works,  though. 

Here's  a  new  thought  on  the  ser- 
vice/hobby issue:  Any  hobby  that  re- 
quires mitiathfe  and  leamingv  that  may 
lead  one  to  higher  education,  etc.— 
keeps  kids  off  the  street!— is  a  servtae. 
If  may  lead  someone  to  your  editorials 
and  get  them  thinking.  Now.  that's  ser- 
vice! 

How  for  my  podcet  review:  tt>e  Yae- 
su  FT-415  2  meter  handie-tatkie.  After  a 
year  and  a  half  of  almost  dally  opera- 
tran,  the  only  problem  I've  encountered 
so  tar  is  that  the  click  stops  on  the  fre- 
quency dial  quit  dlcking  and  stopping. 
My  dial  began  to  turn  f reefy,  scooting  up 
and  down  frequencies  with  annoying 
speed.  Being  an  excited  newcomer  to 
the  hobby,  I  bypassed  factory  service 
and  f\XGd  it  by  stipping  a  small  plastic 
tube  over  the  dial  post  ar>d  replacing 
the  knob.  This  makes  for  a  nice  snug 
dial  which  still  functions  well.  I've  al- 
ways received  good  reports  on  audio 
quality  A  fine  feature  of  most  handie- 
lalkies  is  that  your  hand  gets  bumed  if 
you  talk  too  king,  keeping  a  check  on 
the  motor- mouth  syndrome. 

Fixing  things  yourself?  What  are 
you,  som^  kind  of  tmubiemaker?  .  .  , 
Wsyne 

Rfchard  Monjure,  Covington  LA 

Wayne,  I  see  comments  about  other 
hams  in  your  column.  There  are  all 
kinds  o(  people  in  radio,  and  they  talk 
about  varied  topics.  Topics  such  as 
racial  separatism,  homosoKualrty,  poli- 
tics, etc.,  are  offensive  to  some,  but 
there  is  a  bigger  issue  involved.  That  \b 
"Freedom  of  Speech/  which  Is  fn  our 
Biil  of  Righis  and  in  the  Communlca- 
ttons  Act  of  1^4,  So,  as  unpleasant  as 
certain  topics  aret  I  would  not  shut  up 
those  who  discuss  them  as  ^ong  as  they 
operate  according  to  the  radio  regula- 
tions. 

I  make  my  living  in  radio.  I  know  ttie 
limitatk^ns  of  CW.  but  il  is  stiB  f>osstbie 
to  send  B  telegram  via  CW,  despite 
what  some  writers  in  ham  radio  maga- 
zines say  A  large  portion  of  the  world's 
merchant  ships  still  use  CW.  The  rea- 
son many  hams  cannot  accepJ  this  is 
that  so  very  few  hams  realty  ujidersland 
CW. 

If  you  cannot  copy  20  WPM  you  can- 
not expect  to  handle  traffic  efficiently  on 
manual  Morse  ciroJits.  The  ability  to  re- 
ceive code  using  a  typewriter  is  also  a 
requirement.  You  hear  hams  who  say 
they  copy  "words,  not  letters."  Come 
on!  You  cannot  copy  that  way  and  ex- 
pect  to  have  the  accuracy  required  (or 
traffic  handling. 

The  professional  CW  operator  must 
have  readable  sending  at  a  good 
speed.  Automated  keying  is  a  must ^  un- 
less you  are  good  on  the  key  What  do 
yoti  hear  on  the  ham  bar>ds?  Operators 
who  equate  skill  with  speed.  Ttiey  serwj 
faster  tt^an  they  are  able  to  legibly 


transmit  and  wind  up  having  to  correct 
nine  out  of  every  10  words  they  trans* 
mil. 

What  is  the  pomt  of  aJf  this  CW  tatk? 
The  vast  majority  of  hams  cannot  work 
CW  due  to  lack  of  skiff  and  understand- 
ing of  ihat  very  mode.  Extras  included. 
Any  ham  radio  operator  who  wants  to 
work  CW  should  pass  a  real  code  test 
and  have  a  CW  endorsement  on  his  li- 
cense before  he  is  allowed  to  operate 
on  the  CW  bands,  t  believe  CW  is  limit- 
ed compared  to  modern  data  methods, 
but  it  has  its  place. 

Which  leads  me  to  the  ques^on  of 
no  -  code  licenses,  i  do  not  feel  code 
ability  should  be  required  for  ham  radio 
operators  not  operating  CW.  In  my 
opinion,  all  the  different  Ik^ense  classes 
are  not  necessary. 

An  entry  level  amateur  radio  Opera- 
tor test  shoukl  cover  theory  on  the  ba- 
sics because  everyone  needs  basic 
knowledge  to  build  on.  Past  that,  the 
lest  taken  should  depend  on  which 
ir\ode  of  communication  you  plan  on 
using. 

Operators  should  understand  the  cir- 
cuitry bandwidths,  etc.  used  in  their 
mode  of  choice  so  they  know  how  to 
use  it  properly  on  the  air  within  the 
technical  regulations  set  forth  by  the 
FCC.  II  is  too  bad  the  testir>g  is  not  di- 
rectly In  the  hands  of  the  FCC  anymore. 
I  see  no  problem  with  a  $35  license  ex- 
amination/renewal fee. 

I  tfiink  it  is  terrible  that  anyone  can 
buy  bocks  with  Vhe  exact  questks-ns  and 
answers  to  Ihe  amateur  exams  in  them. 
That  should  be  slopped.  Whatever  rule 
has  to  be  changed  should  be  changed 
to  end  this  cheating. 

I  do  r>ot  think  the  UHF  frequencies 
are  so  important  to  ham  radio.  Some 
should  be  available  to  experimenters, 
but  the  ham  radio  role  as  a  back-up 
communications  system  i  think  is  a  nat* 
ural  for  the  HP  range.  Most  commerctal 
communications,  except  for  Maritime 
Mobite.  have  abandoned  HF  in  favor  of 
satellite  communications.  Hams  could 
be  a  natural  to  tilf  this  "void."  The  new 
digital  modes  make  this  feasible, 

Richard— I'm  not  aware  tfwt  I  have 
suggested  a  iimitation  on  discussion 
subjects  on  the  air  i  am  opposed  to  the 
use  of  bad  language,  evert  ifiough  that 
is  f>rotected  by  the  CwsHtution.  It  isn*l 
necessary  to  offend  people.  As  far  as 
reiigion  and  pofitics  are  concomedt  t 
fikG  Glasgow's  quote:  "The  fewer  the 
facts,  the  stronger  the  opinion. ''  t  enjoy 
talking  pofitics  and  reiigion  on  or  off  the 
air  as  fong  as  t'm  talking  wrth  a  Uvnking 
person  and  not  a  zealot. 

Fine  on  CW.  But  why  toother  testing 
the  code  when  someone  using  it  has  to 
be  able  to  copy  to  do  it?  That's  seff- 
testing. 

The  mi^Qwave  ham  tiands  probBbty 
won*t  be  a  probiem  for  long.  Satetlite 
bands  are  going  to  be  in  such  enor- 
mous demand  that  we'ti  lose  'em  all 
fairly  soon.  Too  bad-  ft  woufd  be  fun  to 
have  a  ham  safellite  system  which 
wouid  allow  an  uniimited  number  of  us 
to  communicate  anywhere  in  the  world 
24  hours  a  day  With  spread  spectnim, 
this  is  possible.  There's  an  outfit  here  in 
Ntf  deveioping  just  such  a  system,  ffli 
make  it  possitile  for  any  car,  trucK  boat, 
sb^.  etc.,  to  be  in  constant  communicB' 
tion  anywhere  wj^  any  fixed  or  mobif^ 
stations  with  voice  or  data.  I  doubt 
there'll  be  much  more  of  a  need  for 
ham  emergency  servk:es  orjce  this  gets 
goirig.  it*s  a  kfnd  of  super  cellufar  tele- 
phone.  Chmrs . . ,  Wayne 


6  73  Atmteut  Radio  Today  •  October,  1 993 


Low  Cost  GaAsFET 

PREAMPS 


ONLY $59 

FEATURES: 

•  Very  low  noise:  0.7dB  vhf,  O.SdB  tihf 

•  High  gain:  %3-2DaB,  cteperKis  on  freq 

•  Wide  dynamic  range  -  resist  overioad 

•  Stable:  tow-feedback  duaJ-gate  FET 

"Specify  tuning  rsftge:  S&3a,   46- Se.    137- 1^^ 
752- 1 72,  2 10-230,  4004  70,  BQO-960  MHz. 

LNW-D 

MINIATURE 
PREAMP 

ONLY  $29k\\,  $44  wlred&teated 

•  GaAs  FET  Preamp  similar  to  LNG.  ex- 
cept designed  for  low  cost  &  smaM  sbte. 

Orty  5/8^  X  l-S/BT.  x  3/4'H.     Easily 
mounts  in  many  radios, 

*Sfxafy   tuning    mng&     ?5-35,    35^,    55  90, 
SO-ISO,  120-i50,  150-200,  200-^70,  MOO^SOOMHi 


ACCESSORIES 


LNS-D 


IN-UNE 
PREAMP 

ONL  Y  $89  kit,  ^f  f  9  wirKJ&lesled 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  sedes,  except  automatically 
switches  Dut  of  line  during  transmit 
Use  wuh  base  or  mobile  transoervefs  lip 
to  2SW.  Tower  mounting  brackets  ind. 

•  rurt^rv  rartge   t20- 1 75, 200-240,  Of  400-500. 

HEUCAL  RESONATOR 
PREAMPS 

•  GaAs  FET  presmps  wilh  3  or  4  section 

he*icaJ  resonatcjTS  reduce  imennod  & 
cross-band  interference  in  critical 
applications.  MODEL  HRG-(  *  ), 

$80  vhf,  $110  uM.  'Specify  iming  rangs: 
T42-I5ft  f5(h16S,  1G^U4,  213-233,  420^70. 


RECEIVING 
CONVERTERS 


Low  noise  converters  to  receive  vhf  and 
Lihf  bands  on  a  10M  rec^ivef. 

•  KK  less  case  $49,  kit  w/case  &  BHC 
jacks  $74,  w&t  In  case  $99. 

•  Input  ranges  avaii:  50-52,  136-138, 
144-146^  145-147,  146-148,  220-222, 
222-224  MHz,  432-434.  435-437, 
435  S437  5,  and  4!^  25  (to  Chan  3J. 


TRANSMITTING 
CONVERTERS 


tm 


'-^^i^'-^h.f*. 


XV2  tor  vtrf  and  XV4  for  uhf.  Models  to 
oonven  10M  ssb,  cw,  fm,  etc.  to  2M.  220. 
222,  432.  435.  and  aiv.       1W  output. 
Kft  only  $89.  PAs  up  to 45W  availabtB- 


NEW 


DVR-1    DIGITAL    VOICE 
RECORDER  Module 

Primarily  a  voice  ID*er 
for  repeaters  M^y  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad"  to  record  tpp  to  20 
seconds  ol  recerved  transmissions  for 
fnstant  recall  As  a  repeater  lO'er,  tl  will 
record  your  voice,  using  either  the  buift- 
in  microplione  or  an  external  rrifc.  It  can 
be  used  wjth  almost  any  repeater  COR 
module.  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages affd  pisy  them  tfroupfi  your 
transmitter  at  the  press  of  a  switch  As 
a  radio  notepad,  you  can  Keep  it  wired 
to  Ihe  audid  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anylhing 
ycju  miglil  want  to  recall  later.  Play  it 
bBdk  as  many  times  as  you  like  through 
a  smaN  ext&fnal  speaker.  (Call  for  more 
infofm^ljod ) kftS89,  w&t  St39 

TD'3  SUBAUDfflLE  TONE  DECODER/ 
ENCODER  Adjustabfe  for  any  tone. 
Designed  especially  for  repeaters, 
with  remote  control  activate/deactivate 
provisions  .   kit  329,  wired  &.  tested  $69 

COR-3  REPEATER  COMTROLLER. 
Features  adjustable  tell  snd  time-out 
timers,  solid-state  relay,  courtesy  beep, 

and  local  speaker  amplifier  ........  kit  $49 

CW?D.  Djode  programmed  any  time  in 
the  ftekl,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3  *.^«««„  kit  $59 


N£1V 


COR-4      Complete  COR  and  CWID  aft 
on  one  board  for  easy  construction 
CMOS  logic  for  low  power  consumption. 
Many  new  features.    EPROM  program- 
med; specify  cali       ..kit  $99,  w&t  $1 S9 

TO-2  TOUCH-TONE  DECODEHK:ON' 
TROLLEft  Full  16  digits,  with  toJI-call 
resthctor^  programmable.  Can  !um  S 
functions  on/off  Great  for  sefeclive  call- 
ing, too!  kit  sag,  wired  &,  tested  $149 

^  '  TD-4  SELECTIVE  CALL- 
ING Module  Economy 
touclvlone  decoder  with  1 
latching  output  Prirnarily  designed  to 
mute  speaker  until  someone  calls  you 
by  sending  4-digit  tt  signal  but  may  afso 
be  used  to  turn  on  autopatch  or  other 
device,. kjt  $49,  w&l  $89 

AP-3  AUTOPATCH.  Use  with  above  for 
repealer  autopatdi    Reverse  patch  and 
ptione    line   remole   corttroi    are    std 
„ ,...kit  $89,  wired  &  tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board.  Use  with  above  for  simplex 
operation  using  a  transceiver kit  $39 


MO-202    FSK     DATA     MODULATOR, 
Run  up  to   1200  baud  digital  signals 
through    any   fm    transmitter   with   full 
handshakes.      Radio   link   computers 
telernelry  gear,  etc  kit  $49,  w&t  S79 

OE-202  FBK  DEMODULATOR  for 
recefve  end  of  Imk   ..kit  $49.  w&l  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system,  con  sis  I - 
ing  of  MO-96  Modem  and  special 
versions  of  our  144,  220  or  450  MHz  f  M 
TransmJIters  ar>d  Receivers  Interface 
directly  with  most  TNC's  Fast  diode- 
s^vitched  PA's  output  15  or  SOW 


•  Buy  at  low,  factory -direct  net  prices  and  save! 

•  For  compfete  info,  calf  or  write  for  free  catalog. 

Send  S2  for  overseas  air  m^if. 

•  Order  by  maiL  fax.  or  phone  (9-1 2 am.  vspm  eastern tjme.j 

*    Min.  S5  S&H  charge    tor  i1r«t  pound  plusadd'lwetghl&  insurance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


NEW 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alonel 

We  dont  skimp  on  d  modules,  either^  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, aharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voico  m  Option  $iS9. 


Other  models  available: 

REP-200V  Economy  Repeater.  As  above,  except  uses 
COR-4  Controller  without  DTMF  control  or  aulopatch.  Kit  only  $795. 

REP-200N  Repeater  with  no  controller.  For  use  with  external  contrt^ef. 
sucn  as  those  made  by  ACC    Kit  only  S695,  wAt  $996. 


•Available  fof  the  50-54,  143-174,  213- 

233,  420-475,  902-928  MH^bancfs. 
•fCC  lypa  accBplB^  for  commercfai 

se/v/ce  (hi-band  and  uhf). 
m  Rugged  ex<^er  and  PA.  designed  for 

continuous  duty. 

•  Power  out  20W  S0-54MHZ;  T5W  (25W 
option  avafl.)  l43-174MHz;  15W  213- 
233  MHz:  lOWutif;  10W  902-928MHz. 

•Available  add-on  PA's  up  to  1CWW. 

•  Six  courtesy  beep  types,  including 
two  pleasant  mutti-tone  bursts. 

•  Open  Of  dosad  access  autopatch, 
toil-call  restrict,  atrto-disGonnect. 

•  Reverse  Autopatch  ^  two  types: 
autO'Sriswer  or  ring  tone  on  the  ar . 

•  Pulse  (TOtary)  dial  option  available. 

•  DTMF  CONTROL:  over  45  functions 
can  be  oortfroUed  by  dtrrrf  oorr^'riend. 
4HJgft  controf  code  for  each  functiod. 


•  Owner  can  Inhibit  eutopatch  or  re- 
peater, enable  either  open  or  closed 
access  for  repeater  or  autopatch,  and 
effable  toll  calls,  reverse  patch,  ker- 
chunk titter,  S4te  alarrn,  aux  rcvr,  and 
other  options. 

•Cw  speed  and  tone,  beep  delay,  tail 
tfmer,  and  courtesy  beep  type  can  be 
changetS  at  any  time  by  owner  pass- 
word protected  dtftif  coinmands, 

•  AuxilJery  receiver  input  for  control  or 
cross  linking  repeaters 

•  Many  buift-in  diagnosttc  and  testing 
functions  using  micropf  ocessor . 

•  Color  coded  LED's  indicate  status  of 
all  major  functions, 

■  Welded  rf-tight  partitions  for  excier, 

pa,  receiver,  and  controlter. 
•3!^  ifKh  aluminum  rack  peneJ,  ftTished 

in  eggshel  white  and  btack. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  ovotlable  in  ff-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &  xtal  oven  options. 
FCC  type  accepted  forcom^t 
high  band  &  uhf. 
.  TAS1   5(^54,  143^174.  2t3-233 

MHz     kitS109.w&t$189 
.  TA451  420^75  (VlHz 

...kit  $109.  w&t  $189. 

•  TAB01:  902-92BMH2, 
(O.SWout);  w&t  $219. 

.  VHF  &  UHF  AWPLIFJERS. 

•  Forfm.  sstJ,  alv    Output  levefs  from 
low  to  1 0OW    Several  models  starting  at  $99. 

FM  RECEIVERS: 

•  R144/RZZ0  FM  RE  CEtVERS  for  143-174 
or  21 3-233  MHz    GaAs  FET  front  end, 

0.1 5uV  sensitivity!  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  seteciivity:  >100dS  at 
±12kH2  (best  available  anywhtfeiy 
Fluttef-proof  hysteresis  squelch,  afc 
fracks  drift.  ...krt  S149,  wat$2l9 

•  R45t  FM  RCVR.  for  420-475  MHz, 
Sirniiar  to  above     ...kit  St 49,  wSl  $219, 

.  R9(H  FM  RCVR,  for  902'92SMHz 

Triple^onversion,  GaAs  FET  front  end 

_$1S9.  WSIS249 
«  R76  ECONOMY  FM  RCVR  for  28-30,  50-54.  73-76,  143-174,  213-233  MHz, 

wto  he! ica^  fes  or  afc       Kits  Si 29  wat  S21 9 
.  R137  WEATHER  SATELUTE  RCVR  for  137  MHz    Kit  S129,  wat  $219 


OUR  30TH  YEARf 


amironics,  inc. 

65-0  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  — fax  rr 6-392-9420  ' 


QRX . . . 


Number  2  on  your  FeedbdcJc  card 


FCC  Relaxes  Business 
Restrictions 

The  Federal  Communications  Commission 
has  enacted  a  major  change  in  the  law  restrict- 
ing amateyr  radio  use  for  personal  business 
and  public  service.  Under  the  new  mles,  il  will 
no  longer  be  a  violatton  to  order  a  pizza  or 
make  an  appoinlment  via  amateur  radio.  TTie 
Commlssbn  has  acted  to  amend  the  Part  97 
Amateur  Service  rules  allowing  for  more  flexibil- 
ity in  personal  business  and  public  service 
communications. 

The  amendment  permits  licensees  to  use  the 
amateur  service  frequencies  to  assist  with  pub- 
lic service  communications  at  races,  parades, 
and  educational  activities.  Personal  communi- 
cations which  will  no  longer  be  prohibited  in- 
clude making  appointments,  ordering  food,  and 
collecting  data  for  the  Nattonal  Weather  Ser- 
vice, 

Effective  30  days  after  publishing  in  the  Fed- 
Bm\  Register  {approximately  September  15th), 
her©  is  what  you  can  do  (with  some  exceptions) 
on  the  ham  bands: 

Ar>y  amateur-to-amateur  communications 
are  now  permitted  unless: 

a.  Specifically  prohibited  These  Include: 

1.  Music  (except  for  incidental  space  shuttle 
mus[c): 

2.  Communications  facilllaling  a  criminal  act; 

3.  Messages  obscured  by  codes  or  ciphers; 

4.  Obscene  or  indecent  words  or  language; 
and 

5.  False  or  deceptive  messages,  signals,  or 
identification. 

b.  TransmissEOns  for  compensation.  The  foEIow- 
ing  exceptions  apply: 

1 .  Morse  code  practice  and  information  bul- 
letins (special  criteria); 

2.  Classroom  teachers  using  ham  radio  in 
the  classroom. 

c.  Transmissions  for  the  pecuniary  benefit  of 
the  station  control  operator  or  his  or  her  em- 
ployer. 

Tlie  following  communications  are  permitted, 
but  not  on  a ",  , .  regular  basis*  {not  defrned  by 
the  FCC): 

1 .  Communications  which  could  be  reason- 
ably furnished  through  other  radio  services; 

2.  Notices  concerning  sale  or  trade  of  ama- 
teur station  apparatus:  and 

3.  Retfansmissions  of  government  provided 
space  shuttle,  propagation,  and  weather  fore- 
cast broadcasts. 

Here  are  some  examples  of  the  old  and  new 
part  97-113  which  covers  prohibited  communi- 
cations: 

OLD  RULE:  No  amateur  station  shail  trans- 
mit any  communications  which  promotes  (tie 
business  or  commercial  affairs  of  any  party.  If 
anyone  profits  financially,  it  is  an  illegai  trans- 
mrssion. 

NEW  RULE:  An  amateur  may  not  be  paid, 
direct  or  Indirect,  for  his  voluntarily  provided 
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comm  u  n  ications. 

OLD  RULE:  Except  for  emergency  commu- 
nications, the  ham  bands  may  not  be  used  as 
an  alternative  to  other  authorized  radio  ser- 
vices. 

NEW  RULE:  Amateur-to-amaleur  communi- 
cations which  could  reasonably  l^e  furnished 
alternatively  through  other  radio  services  wilt 
now  be  permitted  on  Ihe  ham  bands— although 
not  on  a  regular  basis.  This  will  allow  amateurs 
to  legalty  participate  with  the  Weather  Service, 
police  and  fire  departments,  parks  and  forestry 
service,  and  many  other  local,  state,  and  feder- 
al agencies.  TNX  Wesifink  Report,  No.  654, 
July  29,  1993,  and  W5YI  Report,  issue  16,  Au* 
gust  15,  t993. 

Technician  is  Hot  Ticket 

The  Technician  Class  amateur  radio  license 
is  maintaining  its  accelerated  growth  rale  of 
20% — by  far  the  fastest  growing  ham  class. 
Before  1991,  amateur  radio  overall  grew  at  on- 
ly a  sluggish  3%  rate,  Today,  that  figure  is  a 
healthy  10%.  If  the  rate  of  growth  of  amateur 
radio  continues  on  the  track  it's  on  now,  we  wifl 
surpass  one  million  licensed  ham  operators  by 
1998. 

In  1985,  only  one  amateur  in  five  was  a 
Technician.  But  since  the  affivat  of  the  Code- 
less  Technician  Class  in  1991,  the  demograph- 
ics have  shifted  significantly  Today*  one  third 
of  all  hams  are  Techs.  TNX  W5Yi  Report,  is- 
sue 13,  duty  t  1993^ 

2  Meter  Transmitter  for 
AB/ISAT  Phase  3P 

The  AMSAT  Phase  3D  Saleiirte  will  don  a 
snappy  new  2  nwter  transmitter,  designed  and 
built  by  Mike  Dosett  G6GEJ.  This  task  will  be 
undertaken  as  part  of  AMSAT-UK's  participa- 
tion on  the  international  project  team.  Mike  de- 
scribed his  proposed  design  at  the  recent  AM- 
SAT-UK  Colloquium  held  at  the  Universty  of 
Surrey  in  England. 

Together  writh  the  70cm  uplrnk  receiver  be- 
ing constructed  In  Germany,  the  AMSAT-UK- 
supplied  2  meter  transmitter  fomis  a  mode  UV 
station,  (also  known  as  Mode  B  on  OSCAR). 
Current  usef^  of  Mode  8  on  OSCARs  10  and 
1 3  can  took  f ofward  to  better  perf onnance  with 
the  launch  of  the  new  bird,  slated  for  April 
1996. 


Caiiing  Ail  Home-Brewers 

The  Radio  Amateurs  of/du  Canada  are  mak- 
ing a  call  for  papers  for  the  Technk:al  Sympo- 
sium of  their  Rrsl  Wational  Convention,  Papers 
concerning  both  the  tedinical  and  practical  as- 
pects  of  ham  radio  are  welcome.  Subject  areas 
include:  HF,  VHF,  and  UHF  communication 
methods  and  techniques,  packet,  AMTOR,  RT- 
TY.  AMSAT  and  EME. 

The  papers  will  be  featured  in  a  30-45 


minute  presentation  and  a  15-minute  O  &  A 
session  with  the  audience.  They  will  also  be 
printed  in  the  Technical  Proceedings  of  the 
First  National  Convention  of  R.A.C. 

R,A.C.  Convention  '94  will  take  place  in  Cal-  ^ 
gary.  Alberta.  Canada.  July  29-31,  1994.  For 
further  information  please  contact:  GM  (Ger- 
ry) Snand  VE6BU  55—51551  Range  Road 
212A,  Sherwood  Park,  AB,  TBS  1B2  Canada: 
(403)  922-2099,  FAX  (403)  438-4398. 


Ciinton  is  High  on  Hams  in 
Sliace 


^^^^^^t— 


The  president  of  the  United  States,  no  less, 
took  time  out  of  his  busy  schedule  recently  to 
extol  the  virtues  of  the  Shuttle  Amateur  Radio 
Experiment  (SAHEX)  program.  While  talking 
to  the  STS'57  mission  astronauts  on  a  special 
hookup,  President  Bill  C[inton  said:  "I  under- 
stand that  later  In  the  mission  Janice  (Voss) 
and  Brian  [Duffy  N5WQW)  are  going  to  be  talk- 
ing with  schoolchildren  around  the  world,  I  just 
want  to  tell  you  how  much  I  appreciate  the  fact 
that  you're  making  an  intemationa]  education 
project  out  of  this  mission.  That's  very  impor- 
tant to  me,' 

Astronaut  Brian  Duffy  responded:  "Mr.  Presi- 
dentf  we  find  that  using  amateur  radio  is  an  ex- 
cetfent  way  of  communicating  with  children  afJ 
around  the  world,  and  we're  also  able  to  excite 
them  by  using  space  and  science." 

President  Clinton  concluded:  "You  may  be 
on  this  mission,  creating  thousands  of  scien- 
tists for  the  future  just  by  the  power  of  your  ex- 
ample and  by  this  direct  communication,  I  think 
sometimes  we  underestimate  the  impact  that 
human  contact  in  an  enormously  impressive 
setting  like  this  can  have  on  children  across 
the  world — not  ooty  those  with  whom  you  talk, 
but  millions  of  others  who  will  just  see  It  and 
know  that  it  happened."  TNX  Westtink  Report 
No.  653,  Juiy  15,  1993  and  W5Yi  Report,  Is- 
sue 13,  July  1.  1993. 

Aikaiine  Batteries  Rise 
From  tlie  Itead    

Look  out  NiCds  (nlcads)— technology  has 
given  new  life  to  spent  alkaline  batteries.  Until 
recently,  alkafines  were  conskiered  throw-away 
types.  Now  Rayovac  Corporatbn  has  unveiled 
an  improved  alkaline  cell  and  recharger  combo 
that  blends  the  advantages  of  atkalines  with 
those  of  NiCds. 

The  low  cost  Renewal  battery  comes  fully 
powered  and  ready  to  go.  Rayovac  says  it 
lasts  up  to  three  times  longer  than  a  NiCd  when 
new— however,  the  cycle-hours  decrease  to 
about  the  same  as  a  NiCd  alter  about  25 
charges.  The  new  battery  also  can  hold  a 
charge  for  five  years  (compared  to  three 
months  with  a  NiCd)  and  shows  no  susceptibili- 
ty to  the  dreaded  memory  effect  ol  NiCdS-  TNX 
Electronic  Products,  No.  3,  August,  1B93, 
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ow,  there's  a  new'^dard  of  exrellence  in  multi-mode  digital  control lers... the  new  PK-900  from  AEA. 
It  incorporates  all  of  the  features  which  made  the  PK-232  the  most  popular  mutthmode  controller  in  the 

nciustry.  But  tliat^s  just  the  start.  AEA's  new  PK-900  also  features  ciuai  port  HF  or  VHP  on  either  port;  low  cost 
9600  baud  plug-in  option;  memory  ARQ  and  VHF  DCD  state  machine  ciicuil;  powerful  tripie  processor  system; 
zero  crossing  detector  for  the  sharpes!  Gmy  Scale  FAX  you've  ever  seen;  and  many  other  new  software 
selectable  features  -^ ^"^ — ^ — '^ — ^"^ — '  ""'" 

Inside  and  out  the  nowPK-900    "  Pi'Ot'CssofS  ttseci:  Zilog  641  Bfl  U  ■     ia  68HC05C4,  Motorola  68HC05B4 

from  AEA  is  what  other  ■  DatEraies:  45 ia  1200  teKi  ^td,jijafd,  Uj^Lo  l9,2KbaLjd  witri  exteraal  mote 

multi-mode  COOtf  otters  will  now  ■Dimensions:  11 .75'  (H84crf!)  x  11  75^(^'8^  4.6  lt)S.  (2.081(9) 

be  measured  against.  ■  ^^  msimm'  rz  VDC  a^  ^  ^ 


■i^i—WH^^ 


Conned  with  us  for  what's  new  in  multi-mode  controliers 
Call  our  literature  request  line  at  1-800-432-8873. 

Advanced  Electronic  Applications,  Inc. 

PO  Box  C2m  2006  -  196!h  Si.  SW.  Lynnwood.  WA  9B036 
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Numbej'  4  Qfi  your  Feedback  card 


More  Gadgets  for  Your 

MFJ-9020 

Add  features  to  this  great  QRP  rig. 


Robert  W.  Vreetand  W6YBT 


Like  many  hams,  I  just  canH  leave  ham 
radio  ar  home.  The  ide^l  traveling  sta- 
tion should  be  lightweight  and  compact 
and  should  also  have  sufficient  power  for 
use  with  indoor  antennas.  The  MFJ-9020  is 
the  ideal  basic  building  block  for  such  a 
station.  I  have  added  an  extra  audio  ampii- 
fier*  some  keying  modifications  and  a 
lightweight  power  supply.  For  hotel  room 
use,  I  built  a  short  inductively-loaded 
dipole  and  a  20  watt  ampUfier  to  drive  it 

Although  the  MFJ'9020  audio  is  quite 
adequate  under  normal  conditions,  some 
hams  may  want  a  little  more  volume. 
Therefore,  Tve  added  an  LM380N  amplifi- 
er using  the  circuit  provided  by  the  manu- 
facturer  (Figure  1),  The  LM380N  has  a 
gain  of  50  but  J  wanted  a  gain  of  10  so  I 
add^  a  five-to-one  input  divider  consisting 
of  a  22k  resistor  and  a  4.7k  resistor.  The 
0,02  jiF  capacitor  rolls  off  the  high  fre- 
quencies to  reduce  noi.se. 

Photo  A  shows  the  method  of  mounting 
the  amplifier  using  the  MFJ  speaker 
mounting  screws.  The  original  mounting 
nuis  were  left  in  place  to  serve  as  spacers, 
providing  adequate  clearance  between  the 
circuit  board  and  the  cabinet  Note  that  the 


circuit  board  has  been  cut  to  fit  the  contour 

of  the  speaker.  The  strange  tiinncl  on  top  of 
the  LM380N  is  a  sheet-copper  heal  radia- 
tor, grounded  and  soldered  to  pins 
3A,5,10J]  and  12,  The  white  wire  was 
disconnected  from  the  speaker  and  recon- 
nected to  the  amplifier  input.  The  amplifier 
ground  was  connected  to  the  speaker  and  to 
the  original  brown  ground  wire.  Of  course, 
I  connected  the  amplifier  output  to  the  free 
speaker  terminal.  Power  for  the  amplifier 
was  taken  from  the  two  rear  terminals  on 
the  MFJ  power  switch.  The  amplifier  is 
used  only  with  the  loudspeaker.  I  have 
found  that  my  old  KKX)  ohm  Telex  earpiece 
works  much  better  than  the  earpieces  de- 
signed for  8  ohm  outputs. 

The  MFJ  keying,  although  crisp  and 
clean,  was  a  little  bit  too  solid  for  my  taste 
so  I  decided  to  soften  it,  as  shown  in  Photo 
B,  This  was  done  by  bypassing  to  ground 
the  output  of  the  78L05  regulator  (U8),  us- 
ing a  47  \xF  capacitor  in  parallel  with  a  220 
ohm  resistor.  A  JN4005  protective  diode 
was  connected  across  the  78L05  as  shown 
in  Figure  2.  This  modincation  was  done 
without  drilling  any  holes  and  without  re- 
moving the  MFJ  circuit  board.  The  regula- 


tor (US)  is  located  at  the  left  near  the  front 
of  the  circuit  board.  1  very  carefully  sol- 
dered a  piece  of  #26  hookup  wire  to  the 
regulator  output  lead  on  the  top  side  of  the 
circuit  board,  {A  voltmeter  was  used  to  lo- 
cate the  5  volt  output  lead.)  The  other  end 
of  this  wire  was  connected  to  a  terminal 
strip  which  1  mounted  on  the  MFJ  antenna 
connector  using  one  of  the  existing  mount- 
ing screws.  The  47  |itF  capacitor  and  the 
220  ohm  resistor  were  then  mounted  on  this 
terminal  strip. 

The  manufacttirer  has  thoughtfully  pro- 
vided a  circuit  board  trace  bringing  the 
keyed  12  voli  supply  out  just  in  front  of  the 
relay.  The  1N4005  was  connected  between 
this  point  and  the  terminal  strip.  The  keyed 
12  volt  bus  was  also  brought  out  through  a 
100  ohm  1  watt  resistor.  This  was  connect- 
ed 10  a  red  pin  jack  mounted  in  one  of  the 
unused  holes  on  the  rear  panel.  The  jack  is 
used  to  control  my  20  watt  amplifier  for 
semi  break-in. 

The  RF  amplifier  uses  a  pair  of  600  volt 
Supenex  VN066GN5s  (Supcnex  Inc.  1225 
Bordeau  Dr..  Sunnyvale  CA  94088  3607). 
High-voltage  MOSFETS  arc  nice  because 
they  can  be  powered  directly  from  the  recti- 


Photo  A.  The  audio  power  amplifier  was  attached  using  iwo  of 
the  original  loudspeaker  mounting  screws.  Note  the  tunnel-shaped 
sheet-copper  heat  radiator  at  the  lower  right.  It  is  soldered  to  (he 
LM3S0K 
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Photo  B.  A  double  exposure  showing  the  keyed  RF  envelope  before 
modification  (above)  and  after  (below).  The  horizontal  time  base  is  5 
milliseconds  per  division. 


MFJ  HF/VHF  SWR  Analyzer 

^^  .  •  •  Read  your  antenna  SWR  from  L8  to  170  MHz  continuously . . .  built-in 

10  digit  LCD  frequency  counter. . .  smooth  vernier  tuning . .  • 


MFJ -249 


MFJ-249  handheld 
Univeral  SWR  Analyzer^ 
lets  you  read  your  antenna 
SWR  from  1.8  to  170  MHz  quickly  and 
easily  without  any  other  equipment! 

Has  buitt-in  10  digit  LCD  frequency 
counter  and  smooth  vernier  tuning. 
You  get  three  instruments  in  one  , . , 


WFJ-949E  300  W  'hiner 


4FJ-949E       World's  most  popular 
149**  antenna  tuner  covers 
I  L8-30  MHz,  has  lighted 

aAi'^average  Cross-  Needle  SWR/ 
ittmeter,  4: 1  balun  for  balanced  lines 
dfiiil  size  300  wall  dummy  load. 
j  Versatile  8  position  antenna  switch 
s  you  pre-tune  MFJ-949E  into 
mmy  load  to  minimize  QRM. 
Ciisiom  inductor  switch  was 
^efully  engineered  to  withstand 
treme  voltages  and  currents. 
Cabinet  is  chemically  etched  to 
FJ's  bond  tough  baked-on  paint. 

VHF/HF  Padcet  TNCs 

-12708 
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MFJ-1270B  yw^r  TAPR  TNC 

me  has  a  world  wide  reputation  as 
?  most  reliable  packet  TNC  in  the 
^rtd  "  many  work  24  hours  a  day  for 
ITS  without  a  single  failure! 
FuHy  TAPR  TNC-2  compatible, 
IFandHF  openition,/rif€  AC  power 
>ply,  new  enchanced  mMhox 
^andable  to  512K  with  auto/reverse 
lil  forwarding,  WeFAX  mode  lets 
u  print  weather  maps,  apt  ion  a  J 
ig-in  2400/9600  baud  modems, 
SS  interface,  MFJ  Host  mode. 

MFJ  INC/Mk  SwUch 


^1272B 

MFJ  TNC/Mic  Switch  lets  you 
itch  between  your  TNC  or 
crophune  by  pushing  a  button! 
Just  plug  pre-wired  cables  into 
ur  rig's  mic  connector  and  TNC. 
Plug'ln  jumpers  let  you  use  nearly 
f  rig  with  8  pin  mic  connector. 
MFJ-1272B,  S34.95  /MFJ/TAPR 
IC2  clones;  MFJ-1272BX/PK-232; 
FJ-1272BYV/KAM  VHF/KPC3; 
FJ-1272BYH/KAM  HF  Port; 
F'J-i272BZ/PK-88,  $39,95  each. 

tegenefqfiifa  RCVK  Kit 

=1^81  CX)K 
I 


Build  this  regenerative  shortwave 
eiver  kit  and  listen  to  shortwave 
nals  from  all  over  the  world  with 
t  a  10  foot  wire  antenna. 
Has  RF  stage,  vernier  reduction 
ve,  smooth  regeneration,  five  bands. 
MFJ-81(WW,  $79.95,  assembled. 


high  accuracy  frequency  counter . . ,  RF 
signal  generator . . .  SWR  Analyzer^ 

Measure  antenna  resonant 
frequencies  and  2:1  SWR  bandwidths. 
Adjust  mobile  antennas,  antenna  tuners 
and  matching  networks  in  seconds. 

Measure  feedpoint  resistance, 
inductance,  capacitance,  resonant 
frequency  of  tuned  circuits, 

MfJ*1278B  MuW-M^de  Data  Contraller 

— ^^■^■■^^■^^H  MFM278B       Use  this 
*    Q  MM    '~r^      4  *  V  *299**    MFJ- 1278B,  your 

-- — ^ :=^-:^ — 1^  **  ..  -Iw  transceiver  and  computer 

to  transmit  and  receive  digital  communications!  You'll  discover  a 
whole  new  world  of  ham  radio  and  communicate  in  ways  you  never 
knew  existed  on  our  ham  bands. 

The  world  elms  MFJ-  1278B  Multi-Mode  and  MuItiCom™ 
software  is  packed  with  features  no  other  muM-modc  gives  you. 

You  get  }Q  digital  modes . , ,  Packet,  AMTOR,  FACTOR  (at  no 
extra  cost),  RTTY,  ASCII,  Navtex,  Color  SSTV,  16  Gray  Level  FAX, 
CW  and  Memory  Keyer  plus  an  enchanced  32K  Mailbox, 

You1l  have  fun  joining  worldwide /TGcto  networks  and  exchanging 
cotorS6'7V pictures  with  your  buddies  around  the  world.  You'll  marvel 
^ifull  color  FAX  news  photos  as  they  come  to  life  on  your  screen. 
You'll  see  weather  changes  on  highy  detailed  weather  maps  in  all  16 
gray  levels.  Youll  eavesdrop  on  late  breaking  news  as  it  happens  on 
RTTY.  You'll  enjoy  error  free  HF  QSOs  on  FACTOR  and  AMTOR  and 
receiving  packet  mail  in  an  enchanced32K  mailbox.  Want  to  copy 
some  CW7  Just  watch  your  screen. 

MFJ-1289,  $59,95,  MuitiCora™  software  and  cables. 
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MFJ  huHwave  verflcaf  Antenna 

6  bands:  40, 20,  IS,  10,  6, 2  Meten  ...No  mdials  or  ground  needed! 
Operate  6  bands  -  40, 20, 15, 10,  6     j^^^  ,^^ 

and  2  Meters  -with  th is  M F J-1 796  ti  oc»« 

ground  independent  lialfwave  vertical         *inf'- 

antennal  No  radials  or  ground  ever  neededl 

It's  only  12  feet  high  and  has  a  tiny  24  inch 
footprint!  You  can  mount  it  anywhere  from  ground 
level  to  the  top  of  a  tower  --  on  apartments,  condos, 
small  lotSp  even  on  motorhomes.  Perfect  for 
vacations,  field  day,  DX-  pedition,  camping. 

Frequency  selection  is  fully  automatic  --  all  you  do 
is  transmit.  Its  tow  angle  of  rBdiation  really  reachs  out 
and  brings  in  DX.  Omoi-directfonal.  1500  watts  PER 

Efficient  end  loading,  no  lossy  traps.  Entire  length 
is  always  radiating.  Full  size  halfwave  on  2  and  6 
Meters.  Hiqh  power  a/r-ivot/nd  choke  balun 
eliminates  feedline  radiation.  Adjusting  one  band  has 
minimum  effect  on  other  bands.  Add  $20  s/h. 

Easy  to  assemble  -  youll  have  it  on  the  air  in  an  afternoon. 


.[ 


MFJ's  MfOffd  femoiw  3  KW  Vena  nmer  V 

Here's  why  the  MFJ-  MFJ  989C 
989C  is  the  finest  3  KW  •349*» 
antenna  tuner  money  can  buy  . . . 

Two  massive  250  pf  transmitting 
variable  capacitors  can  handle  amps 
of  RF  current  and  6000  RF  volts. 
Logging  scales.  _ 

Precision  ball  bearing  roller  inductor,  three  digit  turns  counter  and 
spinner  knob  give  you  exact  inductance  control  for  minimtim  SWR, 

Lighted  ;?eoit/average  Cross-Needle  S  WRAVattmeter  has  200^{XX) 
watt  ranges.  Super  heavy  duty  current  balun  has  two  giant  2'/2  inch 
powder  iron  toroid  cores  wound  with  Teflon®  wire. 

Six  position  ceramic  antenna  switch  has  extra  large  contacts.  Flip 
stand,  dummy  load,  one  year  unconditional  guarantee,  aluminum  cab- 
inet, tough  baked-on  painty  locking  compound  on  nuts/bolts,  handles 
3  KW  PEP,  10Vbx4'/2x  15  in.  Meter  lamp  needs  12  volts.  Add  $13  s/h, 

MFJ  No  Matter  Whar  Guarantee 

MFJ's  famous  one  year  No  Matter  Whaf^  unconditional 
guarantee  means  we  will  repair  or  replace  (at  our  option)  your 
MFJ  product  sold  in  this  ad  n£?  matter  what  for  a  full  year. 


transmission  line  velocity  factor/ 
impedancey  loss.  Test  RF  chokes* 
transformers,  baluns. 

Use  8  AA  cells  or  II 0  VAC  with 
MFJ-13i2B,  $12.95,  4x2V2x6Vb inches. 

MFJ-209,  $109.95,  same  as  MFJ- 
249  less  frequency  counter. 

See  free  MFJ  catalog  for  complete 
line  of  MFJ  SWR  Analyzersi^. 

Svpdr  tU'Q  Loap  AittoiiiM 

MFJ- 1786 

Tiny  36  inch 
diameter  high 
efficiency  loop 
antenna  covers  10-30 
MHz  continuously 
with  low  SWR.  Handles  150  watts. 

Ideal  for  home  installations  where 
space  is  limited  -  apartments,  condos, 
small  lots.  Take  on  trips. 

All  welded  construction. 

Remote  control  has  Automatic 
Band  Selection'"^ ,  Cross-Needle  SWR/ 
Wattmeter.  No  control  cable  needed. 
Use  batteries  or  110  VAC.  Add$20  s/h. 

No  ground  or  tuner  needed, 

MFJ-1782,  $219.95,  like  MFJ- 
1786  but  remote  control  has  only 
slow/fast  tune  buttons. 

Dual  Bcifid  Mobile  Anff* 

Mobile  Antenna  for  144/440  MHz 
MFJ        MFJ- 1724  B/BB 
dual  band  •!♦*• 

magnet  mount 

mobile  antenna  for  144/  . 

440  MHi  has  19  inch  i 

stainless  steel  radiator,  low    -^^ 
SWR,  UHF  mobile  (MFJ- I724B)  or 
BNC  handle  talkie  (MFJ-1724BB) 
connector, 

5/8  Wove  MobOe  Aal. 

Maximum     MFJ172S/B 
Guin    5/8  *24^* 

Wave  2  Meter 

magnet  mount  mobile 
antenna  has  stainlef^s  steel 
radiator,  12  ft  coax,  low 
SWR.  UHF  mobile 
(MFJ-1728)orBNC  __ 

handie-talkie  (MFJ -17288)  connector 

5/8  Wcnre  GtouihI  Pkifie 

$19,95  MFJ- 1750 

gels  you  a  2       'l©** 
Meter  5/8  wave 
ground  plane  home 
station  antenna  I  You  get 
the  highest  gain  of  any 
single  element  antenna, 
shunt  fed  matching, 
ceramic  insulators. 


1 


MFJ-1752,  $19.95.  for  220  MHz. 


Wriie  or  am...  800447-1  m 

Fi'ee  MFJ  Catalog 


Nearest  Dealer/Orders:  800-647- 1W)0 
Technical  Help;  800-647-TECH  (8324) 
*  1  year  ttncoadiiiona!  gujnintee » 30  day  moKy  hack 
guardnlce  (less  s/h)  on  orders  from  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC 

Box  4^,  Miss.  Stale,  MS  39762 
(600  323-5869;  W:30  CSV.  Mar^FxL 
FAX;  (60 1  )323-655 1 ;  Add  K  srti 

MFJ . . .  making  quality  affordable 
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CIRCLE  Bfi  DH  READER  SERVICE  CARD 
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Figure  L  An  extra  gain  of  10  wax  provided  by  !his  audio  ampiifien       Figure  2.  Keying  modifications.  The  pin  jack  controls  the  20  wali  RF 

amptifier  for  semi  break-in. 


fied  and  filtered  120  volt  line  without  the 
need  for  a  step-down  transformer.  The  axn- 
plifter  was  built  into  a  4"  x  6"  plastic  card* 
file  box.  Radio  iTcqticncy  transformers  are 
used  for  the  input  and  output  to  keep  the 
high  vokage  inside  where  it  belongs.  High- 
voltage  MOSFETS  have  been  improved 
considerably  in  the  last  few  years.  Our  am- 
plifier runs  at  50%  efficiency  and  will 
withstand  moderaie  antenna  mismatches, 
but  thai  is  a  subject  for  another  article.  A 
general  discussion  of  high- voltage  MOS- 
FET  amplifiers  was  published  in  RF  De- 
sign (Vreeland.  R.W.:  "An  Ultra  Light- 
Weight  Transmitter  Using  High- Voltage 
MosFcis."  August  1985,  pp.  46-50)  and  in 
QEX  (Vreeland,  R.W.:  "Notes  On  a  Light- 
Weight  Portable  CW  Transmitter  With  a 
Transformerless  Power  Supply,"  June 
1988.  pp,  11-13). 

Add  a  Dipole 

The  station  (Photo  C)  was  completed  by 
the  addition  of  a  12  volt  regtilated  supply 
(Ediic  TE626-24:  Edlie  Electronics,  2700 
Hempstead  Turnpike,  Levittown  NY 
11756- 1 443),  Did  I  say  completed?  Well, 
noi  quite.  What  good  is  a  station  without  an 
antenna?  And  how  do  you  fit  a  half-wave 
dipolc  into  a  hotel  room?  The  obvious  an- 
swer is  the  inductively  loaded  dipole 
shown  in  Figure  3.  The  coils  are  wound  on 
scciions  of  I -I/I 6"  outside  diameter  PVC 
water  pipe  using  Archer  278-1218  #22 
gauge  hookup  wire.  The  method  of  anchor- 
ing the  wire  is  shown  in  Figure  3,  The  wire 
was  threaded  down  through  one  hole  and 
up  through  ihe  adjacent  one.  I  fed  the 
dipolc  through  a  22-fooi  length  of  RG- 
58/U  (Archer  278-971). 

Tuning  was  done  by  adjusting  the 
lengths  of  the  end  sections.  A  bowline  was 
lied  in  each  end  to  form  a  loop  for  support- 
ing the  antenna.  The  end  sections  for  my 
antenna  are  38  inches  long  as  measured  lo 
the  outer  end  of  the  loop.  It  is  best  to  start 
with  at  least  42  inches  of  wire  to  allow  for 
pruning.  1  have  found  the  MFJ-207  SWR 
Analyzer  lo  be  indispensable  for  this  pur- 
pose. Wlien  properly  tuned  the  antenna  will 
cover  the  entire  tuning  range  of  ihc  MFJ- 
9020.  The  antenna  should  be  mounted  in 
the  clean  Metal  lath  walls  will  cause  detun- 


ing, as  will  aluminum-backed  insulating 
materiaL 

The  question  of  the  possible  existence  of 
non-thcnnal  RF  health  hazards  has  not  yet 
been  answered.  Until  it  has,  it  would  be 
best  to  hang  the  antenna  a  reasonable  dis- 
tance from  the  operator  and  to  refrain  from 
running  high-power.  As  a  former  75  meter 
AM  mobile  operator,  I  have  been  exposed 


to  moderate  RF  fields  without  noticeable  ill 
effects*  For  this  reason  I  take  a  fairly  casual 
attitude  toward  moderate  RF  exposures. 
However*  you  should  make  your  own  deci- 
sion. In  these  days  when  intelligent  people 
worry  about  exposure  to  60  Hz  magnetic 
fleids  that  are  only  one  one-hundredth  as 
strong  as  the  magnetic  field  of  the  earth, 
how  careful  can  you  get? 
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Figure  S,  Hook-up  wire  and  PVC  water  pipe  were  used  to  construct  this  portable 
antenna.  Ali  measurt*mems  are  in  inches. 


Photo  C  Ready  to  go.  The  portable  station  was  completed  by  the  addition  of  a  two-pound 

power  supply  (leff)  and  a  two-pound  RF  amplifier  Note  the  old  reliable  J-37  key  mounted  on 
a  piece  of  circuit  board. 
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No  matter  what  your  frequericj'  requirements  (2,  6, 10, 220, 44Qi),  when  you  buy  a 
mono-bander  factory-direct  from  Azden,  you'll  enjoy  these  five  great  advantages: 

POWKR:  Handhclds-5  watts,  MobSs-  30  watts.  (2r)w  on  220MIIz.  and  35w  on 
440MHz.)  Standard!  |  S 

IACTORY-DlRi:CT  SI^MCEmND  TFXHNIC\J.  SU  PPORT:  Factor>  engineers 
and  technicians  perform  all  service,  snl  our  sales  staff  are  hams,  with  years  oi  experience. 


RKLTABILIT^'^:  All  Azden  radios  are  lieavy-duty  commercial  grade 
(designed  to  MlL-STD-8lO),and  are?T'irtually  "maintenance  free". 


FLEXIBILITY^  ^^'e  g°  the  extra  stfep.  like  CAP  and  .WARS  mods 


tiBlIfKlllfJl 


f^ 


jl  n  iBtlKtltlHHt  [  tTiifll  iTa  il  nl  i  l*  1 II 


TWX)  YEARiVvVRRANf  V:  The  only  manufacturer  confident 
enough  to  olTerthis,  even^ihing  is  cofrered  for  jjbe  first  yean  and 
we  only  charge  for  labor  in  the  second^year  -^' 

So  whether  youVe  buying  ' 

a  mobile,  handheld  radio  j 

i 
or  communications  i^^  j 

headset,  come  to  ^Vzden.    _   jf  ilarvail    . 

We  understand. 
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For  lueratyre,  prices,  and  s^^ffcall  (516)  328^WL  r sR? (5 ! 6T^8*75fl^r^ rrt? 
AZDEiN  CORPORATION.  \47  New  Hyde  Park  Road,  Franklm  Square,  New  York  11 
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Numbftr  S  on  your  Feedback  card 


Universal  Automatic  Minimum 

Power  Control  for  AMTOR 

Use  just  enough  punch  to  get  the  job  done. 


by  Ed  C.  Miller  N7APE 


Mosi  of  the  digital  communications  in 
ttic  ham  bands  is  done  at  whatever 
power  setting  Ehe  operator  chooses.  I  am 

sure  most  hams  would  prefer  to  operate 
at  the  minimum  power  needed,  but  with 
AMTOR  it  would  require  virtually  constant 
adjusiment. 

The  circuit  described  here  was  inspired  by 
the  automatic  power  control  (for  AMTOR) 
unit  developed  by  Carl  D.  Gregory  K8CC.  it 
was  designed  for  use  with  transceivers  using 
external  voltage  control  power  adjust.  The 
circuit  presented  here  is  for  use  with  any 
SSB  transceiver  being  used  on  AMTOR,  It 
senses  the  same  TNC  signals  as  CarPs  cir* 
cutt,  but  uses  that  information  to  adjust  the 
TNC  audio  level  to  the  transmitter — and 
thus  the  power  output.  If  no  error  signals  are 
delected  by  the  TNC,  the  transmitter  power 
will  be  gradually  reduced  until  an  error  is 
detected.  It  will  then  increase  the  output 
power  level  until  no  errors  are  delected. 
Thus,  the  transmitter  power  output  will  gen- 
erally be  at  the  minimum  level  necessary  for 
reliable  communication,  meeting  the  FCC's 
fequirement. 

Although  this  circuit  was  designed  for  use 
with  an  AEA  PK-232  TNC.  it  should  be 


Photo  A.  Atuho  control  iuiit  {with  caver 
removed). 
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adaptable  to  other  units  with  only  minor 
modification.  And,  because  it  controls  the 
transmitter  audio  level,  it  should  work  with 
any  SSB  rig. 

The  main  unit  is  on  a  small  circuit  board 
mounted  inside  the  TNC,  It  interprets  the  er- 
ror signals  from  the  TNC.  Its  input  includes 
ground,  +5  voiis.  and  the  outputs  of  four  of 
the  TNC  LED  drivers,  one  of  which  enables 
the  power  control  feature  in  the  ARQ  mode. 
All  of  the  digital  activity  is  conducted  on 
this  board,  its  output  consists  of  one  shield- 
ed two-wire  cable  that  plugs  into  the  power 
control  section,  which  is  an  L-pad  with  an 
FET  for  the  output  leg.  This  pad  is  connect- 
ed between  the  TNC  transmit  audio  and  the 
transmitter  audio  input.  One  wire  provides 
initial  bias  to  the  FET,  and  the  other  the 
control  voltage  to  the  gate  of  the  FET.  With 
this  installation*  no  traces  are  cut,  so  the 
TNC  can  easily  be  returned  to  its  original 
condition. 

Control  for  this  circuit  is  provided  by 
the  indicator  driver  ICs.  If  the  TNC  is  in 
AMTOR  mode,  whenever  an  error  is  detect- 
ed the  RQ,  PHASE,  or  OVER  indicator 
driver  is  enabled.  The  voltage  at  pins  12  and 
13  of  the  4093B  goes  negative,  which  in 
turn  causes  pin  3  to  also  go  negative,  C5  is 


gradual iy  discharged,  increasing  the  negative 
bias  on  the  gate  of  the  FET,  reducing  the  loss 
in  the  T-pad  consisting  of  Ra  and  the  FET 
impedance.  This  increases  the  audio  level  to 
the  transmitter,  increasing  its  power  output. 
When  the  power  is  raised  to  the  point  where 
no  enrors  are  detected*  NAND  Gate  2  will  go 
positive,  and  the  transmitted  power  will  be- 
gin to  gradually  reduce.  This  constant  auto- 
matic control  of  the  RF  output  allows  AM- 
TOR usage  at  the  minimum  level  necessary 
for  reliable  communication. 

In  any  mode  except  AMTOR*  the  ARQ 
LED  will  not  be  lit,  thus  pins  5  and  6  of  the 
4093  will  rise  to  +5  volts.  Pin  4  will  go  neg- 
ative, quickly  discharging  C4  and  increasing 
the  drain  to  source  impedance  of  the  FET  to 
a  very  high  value,  causing  minimum  loss  in 
the  T-pad.  This  sets  the  transmitter  output 
power  10  maximum  in  all  mode^  except  AM- 
TOR, 

Constructioi] 

The  layout  and  construction  of  the  main 
board  is  not  critical  It  can  be  mounted  with 
metal  brackets,  using  the  two  main  board 
mounting  screws.  Care  in  mounting  is  im- 
ponant  to  prevent  damaging  the  TNC  board. 
Remove  the  bolts,  then  insert  them  in  the 
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ITC 


The  Only  Affordable 


Full  Function  Spectrum  Analyzer 


i^«»m2  as^i^rtmim  fkt*M,v2tn 


NiiB^H^^V 


1  ^T  Tii 


SA  SERIES  PRICES: 

Stiimk  $1295.00 

&illz  to  6(K)ntfb 

SA1000A  $1595.00 

2iidlz  to  IQOOniHi 

SA1800A  $1895.00 
2inllzto180QinHz 

0|rt.  1  so  m\b  marter  Gemrator 

$200.00 
Opt.  3  *f-  5  kHz  Narrow  Band  RIter 
provides  s  kHz  resolution  BW 

$350.00 

Opt.^  Traddng  Generator  Internal 

$250,00 
(^t.  6  Center  Frequency  Redout 

$250  J]0 
TCRMSrM/C,  V1SA.DISC.,  AE.  CHECK,  MO  .COO 
PRICES  &  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE  OR  OBLIGATION 

ITC  INSTRUMENTS  CORP. 

9222  Chesapeake  DR.  Suite  A 
San  Diego  Ca.  921 23 
619-277-4619  Fax  619-277-6736 


Vi^.'V^lfVW.-m'^^JV^m'^ 


PRICES  START  AT 

$1295.00 

SA600  MODEL  2mHz  -  600mHz 

A  MUST  FOR: 

♦  COUNTERSURVEIUANCE 
«  SATELUTE  TELEVISION 

♦  RF  AURM  SYSTEMS 

♦  TWO-WAY  &  HAM  RADIO 

♦  ALL  RF  BASED  SYSTEMS 


You  Do  Not  Have  To 
Spend  $1  OK  To  Get  a  FuU 

Function  Spectrum  Analyzer    (  hp.  tek  ect.}   And  Dont 
Spend  $3K  to  $4K  For  So  Called  Low  Cost  Limited 

Function  Analyzers.  (Avcom,  B&K,  Prolek  ]  ITC  delivers  full  function 
Analyzers  for  less.   Let's  look  at  the  features  ITC  Spectrum  Analyzers  provide. 


80  dB  DYNAMIC  RANGE 

ONSCREEN.  ITC  Exclusive  EFPU 
Log  Amp.  ( pat  pending)  Other  low  prk»d 
untis  only  have  60  d6  or  70  dB  on  screen. 

-110  dB  SENSITIVITY  AT  AU 

SPAN  WIDTHS.  Only  rrc  provides 
-110  dBm  Jtfv.  sensitivity  at  wide  & 
narrow  span  widtfis.  Other  low  cost  units 
provide  BO  -  95  dB  only  at  nanow  Spans. 

HIGH  STABILITY  only  ITC  Anatyzers 
provide  high  slab%  and  tow  diifl  at  any 
span,  (i  <  then  1kHz  per  Hr.  after  warm-up) 


EASY  OF  OPERATION: 

Tlie  SA  Series  controts  are  slmpfe  to 
understand  and  use,  even  if  you  nevBf 
usKl  a  Spectrum  Analyzer  before  you  will 

be  on  line  In  no  time. 

FEATURES:  BaseimeCtlpper,  video 
Rfter,  5"  CRT,  10  push-btitlon  Frequency 
select  switches  plus  a  10  Turn  Frequency 
control  for  too  :1  timing  ratio.  Ftoviding 
easy  frequency  selection.  "Rie  Dispersion 
is  variable  form  0  mHz  to  SOmHz  per/div. 

DIMENSIONS:  6-h  xizw  x  tro 


CALL  1  -800-232-3501 

FOR  SPECIAL  INTRODUCTORY  OFFER  ON  AU  MODELS 
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CIRCLE  112  ON  READER  SERVICE  CARD 


Phoio  B.  TNC  rear  view  with  unii  ituialled. 


Photo  C  Suggested  main  board  mounting. 


mourning  brackets.  Place  a  mica  (or  other 
insulaicd)  N^asher  over  the  front  boll,  and  a 
small  metal  lock  wu^iher  over  the  rear  bo\u 
before  re-inscrtmg  the  bolls.  These  washers 
are  important  in  pre  venting  damage  or  the 
iniroduciion  of  a  shon  in  the  TNC  board, 
and  to  provide  its  case  ground  connection. 

The  four  status  sensor  wires  are  most  eas- 
ily connected  to  the  appropriate  LED  nega- 
tive connections  on  the  indicator  board.  Ex- 
treme care  should  be  used  in  making  these 
connections  as  some  of  the  LEDs  have  PC 
board  traces  very  close  to  them. 

The  T-Pad  unit  was  made  of  one-sided  PC 
board,  with  a  metal  cover  It  plugs  into  the 
RADIO  2  connector  on  the  rear  of  the  TNC, 
and  the  RADIO  2  cable  plugs  into  it.  This 
compact  design  and  layout  minimizes  RF  in- 
terference; however,  it  does  require  a  steady 
hand  and  small  tools  for  its  conslruclion.  Of 
course,  it  is  not  necessary  to  have  the  cable- 
connector  assembly  made  in  a  cable-end 
configuration.  It  would  work  equally  well  in 


PARTS  UST 

Main  Board 

D1,D2.D3,D4. 

D5,D6 

1N9U  Si  Diodes 

C-1,C-2 

180  pF  pdy  capacitom 

C-3 

10  ^iF  25  vott  eleciroiytic  capacitor 

C^ 

0.1  |iF  15  volt  ceramic  capacitor 

C-5,C-6 

47  nF  25  voJt  elecirofytic  capac'tor 

R-1  ,R-2 

15.0CX)  ohms  carbon  1/4  watt 

R-3,R-5.R^     470  ohms  carton  1M  watt 

R-4,R*a»R-7     4,700  ohms  carton  1/4  wait 

R-9 

2,200  ohms  caitjon  1/4  watt 

R*10 

22,000  ohms  carbon  1/4  watt 

R-11 

1 ,000  ohm  trimmer  potentiometer 

R-12 

1  megohm  carbon  1/4  watt 

IC  4093B         Quad  dual  N AND  gate 

Cable  Connector  Board 

Ca 

100  pF  10  volt  eectro  ylic  capacitor 

Cb,Cc 

0.1  ^iF  15  volt  ceramic  capacitor 

Qa 

2N5457  N-Channai  FET 

Pa 

5-pin  male  header 

Ra 

1.500  ohm  carbon  1/4  watt 

Sa 

5-pin  bmale  header                            , 

A  set  of  both  drlled  and  etched  PC  boards  is 

available  lor  S5,25  ptus  S1.50  S&H  from  FAR 

Circuits. 

I8N640  ReW  Cl.,  DyfKJee  IL  60118. 

a  small  metal  cabinet,  with  the  rriale  connec- 
tor on  it  and  a  suitable  cable  to  the  TNC  ler- 
mioated  in  a  five-pin  female  header. 

Only  one  adjustment  is  required  for  setup: 
With  the  TNC  operating  in  any  mode  other 
than  AMTOR,  adjust  the  trimmer  resistor  for 


maximum  audio  output  to  the  iranscei%'er.  It 

should  be  set  just  lo  the  point  where  maxi- 
mum audio  output  iS  reached. 

In  AMTOR  mode,  this  unit  will  provide 
an  output  power-conirol  range  exeeeding  20 
to  1. 


Figure  2.  a)  Main  unit  PC  board  pane rn:  hjAudk)  unit  PC  board  palfem. 
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Figure  3.  a)  Main  tmit  PC  board  pans  placement  diagram;  b}  Audio  tmit  PC  board  parts 
placement  diagram^ 
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Feedback 


In  OUT  conlimiirtg  etiort  lo  pfg^ent  \Ut  best  m  ama- 
teur r^cfio  features  an<l  columns,  me  recognize  Ihe 
need  lo  go  cJirectty  lo  the  source-— you.  Itw  readef.  Arti- 
cJes  and  coEumns  are  assigned  feedback  numbers*, 
which  appear  on  eacti  artide/coiumn  and  are  also  list- 
ed here  These  numbers  correspond  to  those  on  the 
feedback  card  opposide  this  page.  On  the  card,  please 
check  the  box  which  honesUy  represents  your  opinion 
ol  each  articie  or  column. 

Do  wQ  really  read  the  feedback  cards?  You  bett 
The  results  are  tabulated  each  month,  and  the  editors 
take  a  good,  hard  iook  bX  what  you  do  and  don't  like. 
To  show  our  appreciation,  we  draw  one  feedback  card 
each  month  and  award  the  ludcy  winner  a  frea  ore- 
year  subscnption  (or  extension)  to  73. 

To  save  on  postage,  why  r>at  f  il  out  the  Procftict  Re- 
port card  aixJ  Ihe  Feedback  card  and  put  ih^n  in  an 
envelope''  Toss  in  a  da/nntng  or  praisirrg  letter  to  ttie 
edilof  whie  you're  at  iL  Alt  tor  tt%  low,  tow  prioe  of  29 
ctnts! 


1 

Never  Say  Die 

2 

Letters 

3 

QRX 

4 

More  Gadgets  for  Your  MFj-9020 

5 

Universal  Automatic  Minimum  Power 

Control  for  AMTOR 

6 

The  Chailenge  of  QRP 

7 

Review;  The  Backpacker  II 

6 

The  RASER  Revisited 

9 

Updates 

to 

Review:  Tt>e  MFJ-451  Morse  Keyttoard 

t1 

A  New  Look  a!  a  Sinnple  VFO/Exciter 

12 

Review:  The  ARK  40  QRP  Transceiver 

13 

Ca/r  s  Comer 

14 

Packet  a  Computers 

IS 

RTTYLoop 

16 

HOining  In 

17 

Hams  wjlii  Class 

16 

QRP 

19 

ATV 

20 

Above  and  Beyond 

21 

Ask  Kaboom 

22 

73  International 

23 

73'S  DXDA  Award 

24 

Special  Events 

25 

New  Products 

26 

Barter  'n'  Buy 

27 

Random  Output 

2S 

Propagation 

29 

Dealer  Directory 

30 

Ham  Help 

Most  Revolutionary  High-Frequency 
Amateur  Radio  Antennas  in  20  years! 

The  FXYTECRAFT"  SFX  Llite  of  Monoband 

Vertical  BF  Antennas 

*  5  unique  models  (oc  40,  30, 20.  1 5, 10 
meters,  bftcfa  only  9  ft,  islt  (tO  meux  b 
ilightty  shorter.)  •  Precisoa  inUriid 
wound  ktibt  givet  luJI'iizie^  incredible 
perform anoe  ~  world-wide  DX  or 
domesuc.  «  fVaisc  from  everywhere: 
fi24GLAND  -  ^^YcHir  vcrlicul  sounds 
greatl"  cmdi,  -  **1  canH  belitve 
your  anlcitnA  ii  only  3  mcUrs  high!'* 
m  InilAnt  sel-up  &nd  Uiv  dowo^or  leave 
up  pGntiwietiUy  -  unobtrusive;  idc^ 
for  intcimi-f^lricled  itt:A£.  Sq^araiei 
down  10  4  rt.  t  AALenAM  boa*i  icrt* 
■■gle  radiAtJoa.  •  E«tcM'To>lJic 
mioutf  mbief  Uses  2  thonrncd  ndtali 
with  mMuMJcaaS*  -  iirtidi  ihcm  out 
f^  f^  Of  eoil tbem  up. ftOM  uses  3) 

Listen  for  them  on  the  Bir! 


BuiH  with  pride  &  sold  wocldwide  ^  FiVT£CflAFT-usA 


40  thru  15  fiK^T^  -  $69.fS  u.  10  tneifis  -  $Sf,fS  u. 
Add  S6  50  lAi.  contizi.  US.       10%  DiKount  oa  2  or  more- 


SiLifttCtion  Cvvvai£cd 

VISA/MC  PHONE  ORDERS 

800- 456-1 273 

M^F  M-5P  (FT)  805-5«:^'Rl73 


Said  Check/S  Order 

to;  FLVrECR^AFT' 

PO,Bor3141 

Simi  Villey 

CA  93093 


VOX  CONTROLLER 


Repeater  /  Remote  Base  /  Cross  Band  Repeater 

NtJ  internul  njnfteinaris  required  m  your  radios 

BC-1  for  ]  i€4:€iverand  I  Lnin&niitter $34^95 

ike  BC-S  rei^uifes  o*t\'  war  nui-rptft>nf  comfcetor 

BC*2  fur  2  n^peivcrs  aitd  2  transmiiiers,.  „„„.,.  $64.95 
trmfvks  ciNitratfaf  2  itepttrait  rtpctnen.  \intktd  repeaterx 
rcpeattriremoit  hose  txr  2  tmmceivfu  in  t:roisiiiinit  fepKni 

BC-2EexparidL"r  boiial  forltie  BC-2.*..********.„.$69.95 
tidds  DTMf  fmi  vimmyi  CWtD  uttd  Phom  Pmt:h 

BTIJ-S  DTMF  decoder  w/8  latched  outs $49,95 

Momcnutry  imtfiuL-iJli.tr  Star.  Found  and  Zero 
Scptimic  imiputft^r  Ufl  fionfi  mne  zero) 

Products  tiavc  pxtr  and  reversed  voltage  prutecliwn 

Cable  set  for  BC-2  *  2  radios  and  power  519.95 

Cables  also  work  as  radio  to  IHC  cable  for  packet 

Downloatl  tatfst  mjatnmkm.  hulterins  atui  ur^f  pr&dua 

announcements  24  twun  a  day  from  DataBase  uf 

Tennesee  BBS  90 1  -749-5256  or 901  -749-5224 

Box  Products.  Inc. 

P.O.  Btu  57  -  U-Mrtgton,  TN  38351 
Prodaca  and  Sfrviees  fitr  CoMmunieation  lUtd  Coaind 

orders  Info  and  Tech  support 

800-854-2426         901-968-5416 


CIRCLE  137  ON  READER  SERVICE  CARP 


SRC-10 

REPEATER/LINK 
CONTROLLER 


DTMF  ifiul^ 

fftMMgvnt  ID  er 

AuvHltry  mjtpufs 

EWy  lo  interlace 

Abnn  moftHor  input 

T#l*fnvtry  r#4pofi>e  tones 

tow  pow«r  CMOS,  22nia  @  I2v 

D^lttllvd  application  manual 

PrODriminable  COS  polaritka 

Rep«a1ftr  &  link  courtesy  tanet 

Synthesized  link /remote  tiaAe  capability 

$149.00  ^'^^^ 

CREATIVE  CONTROL  PRODUCTS 

Cffnd  Jyn^iipii,  CO  SI  504 
{303}  434-fr40S 


CIRCLE  146  CM  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Gt&st  Prices  &  Gf^at  Service 


TOLL  FREE  ORDER  LrNE    I^BOO-344-^144 


tJ  S  fc  T«LS 


THE 


Hif:::»ff 


TijMi 


CENTHR 


S.XLL^  AMATEUR  RAOiO  Sfmscf 


S730MoDOd        SftrvAmonio,  TX7S233        ^12}  600^1 10 


KaGOlD  for  Kantronks  w/VS  rom 
PkGOD  for  ABA  PK-88,232,2232 


Invest  in  the  GOLD  standard  today t 
Eosy  operation  with  incrediUe  power! 

•  Conferencirtg  •  Ekackground  Fit  Tronslers 

•  Robot  CQs  •  logging  •  Macro  Files 

•  Automatic  QTH/QSL  Exchange 

•  Advanced  Texf  tiandling 

•  95  page  Monuol 

•  Extensive  Help  System 

•  Oukk  Reference  Guide 

•  Nothing  Else  Comes  Close 
*  Only  S79.95  plus  $5  i/h 

InfBrFlex.  p  Systems 

Lf^una  NigtM^       j— ^ j^  ■ 

Phone  714  496-6639 


CIRCL£  77  ON  READER  SERVICE  CAiW 


SLOW  SCAN  TV 
with  tli«  Sound  Blasterl 


I4«vr  c«^v  %MMM  fee. 

BtW,  H  8l  T;  uc.  Co9or(ir3 

B&W),  ScDtty  1  &  1  (if4  S&W) 

witti  yoyr  Sound  Blatter 


R«qulrei  P^,  V<*A  e4l3«4M)-35fi 

COiOfi,  and  Sound  BLister 

cofnp«iibi«  c«rtE. 

OWlV  WO.t»  -  ShippiTva  ts 
minad  msidentt  sa.$0  ux 


VISA      9131  JUMi  Or  DM- SI  -  Etaiiddnl, 


iiin 


CARD 


CIRCLE  1B7  ON  READER  SERVICE  CARD 


Subscribe  to 

73  Amateur 
Radio  Today 

Call 

800-289-0388 


MICROWAVE  TRANSVERTERS 


SHF  1 240 Compleie  Transverter 
SHF  Sy STEMS  No  lune  linear  trarsverters  and  (rans^rl&r  kits  fDf 
902, 1269, 1296, 23M,  ?400,  3456  MHz.  All  use  2tn  i  l.glS.flV.  Kits 
indude  miKor  and  L  0,  PC  boards,  irtaJ  and  all  components  Built 
yfiis  inctudfl  I  ¥J0£,  -swrtchboard,  connedots  and  comp^  tow 
pfcrfiie  housing  Othet  frequency  opijcms  \n  amai&u'  tand  avaiiatjae. 
SHf900K     M2'30f  MHz  50(nW     itflS139    Built  S265 

1za6-ia;Miftti  lamW  KJtSl49 
lZifi'in?ttHafliH»«LlEJmW  KrtSUO 
2304?30SMHl  lOtT^W    KilS205 

£400  MHz  Mode  S  fcv  Cdhv    KlSt^S 
SHf345M     M5fi-34fiOMHi  lOmW   KiiSZOS 

SMFSTSOK     S760  mUTlt^  IF    O.Snrtir  KiSUO 
HU  i3?R  4?0  4&|]  MHi  IDm  IF  70mW    Ki!:Sl  50 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
Box  2310,  RR1    Troy.  ME  04987 


SHF1240K 
SHF1269M 
S*1F23<Wlt 
Snf  24df\t 


BtiittS2$5 
BuiJtS^ 

Bui}!S255 
&jiltS3a5 
8UII1S260 
SutltSZ75 


(207)  948-3741     FAX:  (207)  $48-5 157 


CmCLE  118  ON  READER  SERVICE  CARD 
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Numb&r  6  on  your  Feedback  cdrd 


The  Challenge  of  QRP 

An  introduction  to  low  power  operation. 


by  Michael  Bryce  WB8VGE 


Ham  radio  has  become  pretty  comfort- 
able for  mosi  of  us.  Just  about  anyone 
can  chase  DX  with  a  modern  100  watt  mi- 
croprocessor-contrglled  transceiver.  BtU 
jusi  try'  thai  using  minimum  power!  That's 
the  challenge  of  QRR  Tliere's  nothing  like 
working  a  rare  DX  station  with  only  /  wall 
ID  Sharpen  your  operating  skills.  But,  of 
course,  there's  much  more  to  QRP  than 
DXing  with  low  powen 

What  is  QRP? 

Well.  It  depends  on  what  side  of  the 
fence  you  happen  to  be  on.  To  me,  QRP  is 
RFouipui  from  a  transmitter  that  is  5  watts 
or  less,  regardless  of  the  input  power  to  the 
iransmiiier.  If  you  have  50  watts  input  and 
only  3  walls  ouipuu  you're  QRP  to  me. 
Your  transmitter  efficiency  is  really  bad, 
but  you Ve  still  QRR 

On  the  other  hand*  if  you*re  working  the 
CQ  World  Wide  DX  contest,  and  you're 
running  a  kW,  by  turning  the  amplifier 
off — thus  dropping  your  power  down  lo 
100  watts — ^youVe  now  QRP!  In  fact,  let's 
take  this  one  step  funher.  Suppose  the  DX 
siatjon  you're  listening  lo  says,  "QRP  only 
please."  Snap!  Off  goes  the  amplifier. 
You* re  now  QRP  and  you  make  your  con- 


tact with  1 00  watts.  That's  far  from  operat- 
ing with  low^  power. 

QRP  is  one  of  the  internationally  rec- 
ognized Q-signals  meaning:  "Shall  I 
reduce  power?"  Or:  "Reduce  power  to 

watts."  Most  hams  have  adopted  it 

10  identify  low  power  equipment  or  opera- 
tion. The  QRP  ARCI  has  formally  adopted 
the  power  level  of  5  watts  as  QRP.  This  is 
measured  as  output  power  from  the  trans- 
mitter. For  really  low,  low  power  work,  the 
teim  "milliw^atting"  has  replaced  Ihe  aged 
term  "QRPp.**  The  popular  fire  ball  trans- 
mitter on  28  MHz  proved  it  is  possible  to 
transmit  eoast-to-coast  with  25  milliwattsf 
Thai*s  less  power  than  the  dial  lights  con- 
sume in  most  transceivers, 

QRP  is  a  great  place  lo  make  new 
friends.  QRP  is  a  subculture  within  ham 
radio.  Usually,  when  I  tell  someone  I'm 
running  QRP,  the  QSO  changes  from  the 
usuaK  "Rig  here  is  Kenwood  and  the 
weather  here  is  warm"  to  a  real  chat  with 
an  interested  human  operator  on  the  other 
end. 

Building  Your  Own 

Nothing  in  the  world  can  beat  the  feel- 
ing of  working  a  station  using  home- 


brewed ^uipment — a  QSO  with  gear  you 
constructed  with  your  own  hands.  The 

warm  fuzzy  feeling  will  last  for  days  after 
the  QSO  is  over.  That's  a  feeling  you  don'i 
get  when  operating  the  newest  micropro- 
cessor-controlled SSB  transceiver. 

One  of  the  most  challenging  and  satisfy- 
ing things  a  QRP  operator  can  do  is  build 
his  or  her  own  gear  Best  of  alL  you  don't 
need  to  be  a  rocket  scientist  or  an  electron- 
ics engineer  to  build  your  own  rig.  In  fact, 
QRP  projects  ar^  especially  suited  for  the 
neophyte  in  home-brew  construction* 
Building  a  transmitter  is  relatively  easy. 
Usually  there's  a  wide  tolerance  range  for 
pans,  and  most  transmitters  are  built 
around  straightforward  circuits.  Sometimes 
the  transmitter  is  nothing  more  ihan  a  one- 
transistor  oscillator  coupled  to  an  antenna. 
Only  a  handful  of  parts  are  required  to  pro- 
duce 2  watts  on  most  frequencies.  You'll 
be  astonished  by  the  amount  of  DX  you 
can  work  with  just  a  spoonful  of  parts. 

Because  most  QRP  projects  are  simple, 
you  usually  wonH  have  trouble  finding 
parts  for  the  rig.  A  well-stocked  Radio 
Shack  can  supply  you  with  all  the  pans  re- 
quired for  a  75  meter  CW  transceiver. 
Companies  like  Mouser  Electronics  and 


Photo  A.  The  Ten-Tec  Argonaut  II  is  a  full -featured  QRP  transceiver. 
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Photo  B.  Low  power  means  ponabiiity.  In  this  case,  it's  a  soiar-pow- 
ered  QRP  wagon. 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  PM 
Coma  to  Barry's  for  the  best  buys  in  tovm 


V 


For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-R71  A,  R72A.  R100.  R7000A.  R7100A,  R9000A, 
IC-725.  728, 729. 735.  737,  76S,  781.  IC229H» 
IC3230A.  IC901A,  GPS  Receiver:  GP-22 


Wherever  I  go,  f  take  my  radio. 
Specialist  in  RADIOS; 

Business  marine  aviation, 
ham  radios  and  scanners. 


If    co^ 


COKTACT  US  FOR  -mE  LASTCST  m 

QUEIN^^^  AND  HAM  RADiOS. 

SHORTWAVE  RECEIVERS  K 

SCANNERS.  MOTOROLA.  YAESU. 

iCOM.  K£N%£>OD.  ALINCO, 

EtANDARI>.WUtOfl.  flELlt  BENDfX 

KING.  SONY.  aAMOEAM 


J 


fi 


KENWOOD 


YAESU  Ham  and  Business  Radios" 

FT-767GX,  FT-890,  FT-747GX.  FT-990,  FRG-B800, 
FRC-100B  FT-736R.  FT-IOCfOD,  FT-416/816,  FT-530, 
FT^200,  R-2400,  R-470,  FT-530-  FT-411E 


o 

ICOM 


AMTENNAS 

A'S,  AES.  Cusficrailf.  Hy-Gw, 

Hustler,  KLM,MET2.Urfcan, 
WODUBLOX,  TONNA,  Butternul. 
'/u^C'-Band 


YAESU 

FT-a3R/2fi/76 

FT41lE-fl1 1^911 

FTH  2003^008 


ICOM 

IC2^4$AT 

)C02AT/3SRA 

fC2;4GAT/24AT 

IC-A2VU16 


nS^SOS",  TSI50S/AT,  R-SOOO,  TS^fiSOS. 
TM241/A/441A,  TR-7StA.  Kenwood  Service 
Repair,  TS140S,  TSS90S,  RZ-I,  TS-ZQOA, 
TS950SD.  TH"7aA,  THEBM^A,  TM-941A, 
TM-741A,TM-732A,  TM-641A,  TM'742A. 


marjnl  radios 

ICOM  M7.  Ml  t.  MSa  M700TY.  MBOO 
AViATIOM  POHTABJE  ICOM  A'2l 

MOTOROLA    MARINE     KING  KX  99 


SCANNERS 

m^^ 

AOft: 

d 

900. 11300, 

^^^r  ^.  ^^^1 

1500,  2S«, 

sfthi,  aofitiA 

ICOM; 

B-1,  H1IW, 

KnKffT2K 

^B  ' 

FtnK. 

1 

nsfuMit 

1 

R900D 

1 

Bearcat 

1 

FUME  n,  13.  tS,  17  HuJtiffWttrt 


Unear  AmplFtier^ 
Amcrilroft.  Icom.  KlemroocJ.  Ya^u 


COW  Ut6.  HIS.  VtOO,  U4(X> 
MAXOM,  kK>T0R01A. 
YAESU  fTH  2005/7006 
UNJDESf.  REGENCY.  KtNG 
MARINE  ICOM  U7.  M5e,  M70D 
AVIATION  COM  A2t  A200HT.TAO 


Telepttone  Autopatch 

Patcries  telephone  calls  frorn  ysxir 
radio  to  phone  line,  Gr@at  for  mak- 
ing and  receiving  pitone  caEls 
where  there  are  no  phone  Itnes. 
Simple  to  use.  Write  or  fax  for 
inquires. 

Simplex,  semi-duplex,  full  duplex. 
CES  &  CSI  Models  Slocked:  SD(- 
50,  PPV.  CS/oaBOOWO  etc.  Our 
service  Lab  will  wim  \r\  systems  for 
you  ff  requested. 


Save  money  on  batteries. 
Ask  for  Special  Prices, 


ICW2A 

W2IAT 

P2ATWAT 


IC2tA 


Shortwave  Receivers 

•SONY'GRINDIG 
•  SANGEAN  •  ICOM 

Call  21 2-925-7000 

Sateftit©  telephone  in  suitcase 
for  worldwide  use.  WRITE. 


nmouwMis 


TH^riA 


FT-530 


moTomaLA 


Compute  Interfaces 

Slocked;  MFJ-1270e, 

MFJ-1274.  MFJ-1224.  AEA 

PK'Se,  MFJ-1278T,  PK  900,  PK-a32 

MBJt  W/FAX,  DRSI  PRODUCTS 

OSP2232 


Antenna  Tuners: 

MFJ,  AEA  AT-300, 

ICOM,  KENWOOD. 

VAESU, 


J 


COMMERCIAL 

ftHAM 

REPEATEflS 

STooceo 

WROTFOft 
0O0TE5 


KanLrontcs 

KAMPLUS.KPC2'a'4. 
KPC34O0.  SUPER  l=AX  II, 
KPC  IV  tXala  &iQift$.  CU- 
10,  OK 


MFJ'98gC 
BLflH,  AT300.  etc 


CovercrafL-'CDasuseai  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ580T,  120T.  162T, 
460T,  180T,  F1TH,  DR570T,  etc. 


Telephone  scramblers 
lor  cellulif  encf  regular 
phones.  $299,  «>  each 


CAR  StariBO  wllti 
Shortwava 

PhiiRpf  ix:-T77  &  «4ao.as 

m  slocfc 


Wide  selectk>n  of  SW  A  Amateur 
PuCHi»CdlEons 


6IRD  Wattnteters  & 
Elements  In  Stock 


AEA,jlUptidMla. 
ftNLI.  Antwns 

CMHiCuihatfl, 
IMIn.te»i, 


(144,  220,  440 
MHz),  IsOlOOp. 


ElMAC 
3-500Z 
572B.  6JS6C 
1 2BY7A  & 
6146B 

BIRD 
attmeters  S 
Elements 
In  Stock 


MOTOROLA  AUTHORIZED  DEALER 

KACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED        amplifiers 
DEALER  ^^^^^°^ 

SONY,  "S^ 

Shortwave  Radios  Slocked '  ^  ^s^^^'^s 
DIGITAL  fuequency  cultnters 
OPTOEUCTflONlCS  model  1300  H/A,  O-iaOOMHr 
2300. 221 0  H.  0-2200  MH^.  2600H.  UTC-3000, 2810 


Radios  for  Business, 
Gov't,  2-wayi  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


HEIL 

EQUIPMENT 
IN  STOCK 


Lc»r>g-r3r>9«  WinelosA 
Telephone  tor  export  in  stodc 


BENCHER  PADDLES, 

BALUNS   LOW  PASS  FILTERS 

INST0C*< 


MIRAGE/RFC  Amplifiers 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


3TAIMDARD 


Hy-Gain  Towers 
will  be  shipped 
direct  10  you 
FREE  of 
Shippuig  cost 

JRC  Short-wave  radios 
JST13&,  NRD-S35D 

Ameritron  Amplifiers 


B 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512BROADWAY,  NEW  YORK  CITY,  NY  10012ffO(»  blocks  i«TOOF»MiST.BeTWEENSPfliNG*WHW)iesrj 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


«'Aqul  %m  Habia  Eapanol'' 

BARRY  INTERNATIONAL 

FAX  212-925-7001  Phone  21 2-925-7000 

Moiiday^riday  9  AM  to  6:00  P  M. 
Saturday  10-  Sprn  /Sunday  1  \-  2pni 

lRT/LEX'"Spring  Si    Station".  Subwaysr  BMT- 
'Trince  St  Stalion".  IMO-"F"  Trarn-Bwy  Station" 
But:  Broadway  /f6  to  Sprifig  St.  Path-9th  St./6th  Ave. 
Station. 


COUyERCIAL  AAPIOS 
STOCKED;  COM,  Moi&no- 
ia.  MAXON,  Standarii, 
Yaesu.  Wb  serve  mur^ici' 
palilf&s,  businesses.  Civil 
Oefanse.  etc  Poriables, 
mobiles,  besas.  re- 


ALL 
SALES 
FINAL 


We  Slock:  AEA.  Alioco.  Ameco.  Ameritron,  Antenna  Specialist.  ARRL, 
Astatic,  Astran.  B&K,  Belden,  Bencher,  Bird.  Bultemul.  CES,  CusiicrafL 
Daiwa,  Elmac.  Henry.  Hell.  Huslfer,  Hy-Gain,  tcom.  KLM.  Kantronics, 
Kenwood.  Larsen,  Maxon,  MFJ,  Mirage,  Motorola,  Nye.  Patomar,  RF 
Products.  Stiure,  Standard,  TUBES,  Unlden,  Yaesu,  Vibrotlei.  Duplexers. 
Repeaters,  Scanners.  Radio  Pub^icaiions 

WE  NOW  STOCK  COMIIERCIAL  COMHUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVJTED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  HADIO*  «took«d  ft  a*rvle«d  Ofi  |»r*ml»*«. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shtpp^d  Imm^dlMeiy* 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 


CMtCLE  41  ON  READER  SERVICE  CARD 


Photo  C  Home-brew  haven.  Here  is  NRfA  s  QRP  ""ship  in  a  bottle"  setup. 


Digi-Key  will  take  small  orders  for  one- 
sees  and  twosecs.  Several  hams  have  start- 
ed their  own  companies  supplying  small 
pans  just  to  ihe  home-builder  and  the 
QRPen 

If  you  have  a  hard  time  getting  the  parts 
alt  lined  up.  several  different  companies 
furnish  ready -lo-go  kits,  too.  Kits  range 
from  the  very  simple  Roner  by  the  G-QRP 
club,  to  the  fully  synthesized  ARK*40 
from  S  &  S  Engineering. 

Sometimes  the  challenge  of  QRP  comes 
from  assembling  a  transmitter  in  the  small- 
est possible  chassis.  Tve  seen  rigs  built  in 
pill  bottles,  band-aid  boxes,  a  match  box, 
and  even  a  Sucrets  box. 

Most  QRP  constniction  projects  center 
around  building  QRP  transmitters.  There's 
nothing  stopping  you  from  rolling  your 
own  receiver  either.  The  popular  direct 
conversion  receiver  makes  a  perfect  mar- 
riage for  the  QRP  transmitter.  A  direct 


conversion  receiver  is  sensitive,  and  easy 

to  build.  Or  you  can  go  widi  several  of  the 
simpler  supcrhet  designs  offered  in  73. 
Many  of  these  simpler  designs  rival  the 
performance  of  much  more  complex  re- 
ceivers. 

There's  one  more  advantage  to  low 
power  operation— TV  I  is  almost  unheard 
ofwithQRR 

Equipment  for  QRP  Use 

If  you  are  a  licensed  ham,  then  you  can 
operate  QRP  without  spending  one  cent! 
All  you  have  to  do  is  reduce  your  output 
power  and,  snap!  You're  QRP.  It  really  is 
as  simple  as  ^at*  You  don^t  need  to  heal 
up  the  soldering  iron  if  you  choose  not  to, 
although  you  will  be  losing  a  gratifying 
part  of  the  QRP  environment. 

Ail  you  need  is  already  on  your  operat- 
ing table — ^your  HF  u^ansceiven  You  don't 
need  a  special  QRP  rig  to  enjoy  low  power 


operation,  although  there  are  commercial 
transceivers  made  especially  for  the  low 
power  enthusiasts.  The  popular  Ten-Tec 
Argonaut  11  is  a  modern  microprocessor- 
controlled  QRP  transceiver  sporting  all 
kinds  of  bells  and  whistles.  The  monoban- 
ders  so  popular  today  normally  run  QRP  at 
5  watts  or  so.  Many  commercial  rigs,  such 
as  the  ICOM  IC-735,  arc  easy  to  adapt  to 
low  power  operation. 

There's  lots  of  used  gear  on  the  market, 
too.  The  popular  Heathkit  HW  series  of 
CW  transceivers  will  still  provide  a  lot  of 
fun  for  very  little  cash  layout.  Used  Ten- 
Tec  Argonauts  505.  509  and  the  5 1 5  pro- 
vide 80-10  meter  coverage  plus  SSB, 

QRP  and  Other  Frequencies 

Alas,  QRP  is  not  only  for  HF  use. 
Special  QRP  days  have  been  set  aside 
for  the  OSCAR  satellites.  Running  too 
much  RF  on  the  uplink  may  damage 


Photo  D.  The  popular  Heathkit  HW-8  and  HW-9  CW-only  QRP    Photo  E.  A  simple  home-brew  trausmiiter  like  this  will  provide  world- 
transceivers.  These  are  great  fun!  wide  conuntuiications  without  you  laying  out  targe  amounts  of  cash 
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RAMSEY  ELECTRONICS 


COilll-3 

$2995"* 


2  WAY  RADIO 
SERVICE  MOmTOR 

OU^  th*  WHld's  mosl  pofWlV  lOiiK3«i  sfifvice  mcfti- 

r^ni  dibwm  i^Qu  ftj  own  a  (XNUl^3  <(X  less  than  S3  QO  j|  day 
BAirvs  •<IV«c1  entry  topfaaifii  Hint  programf^iUt 
lefnory  'Audio  A  u  uiuiiiUlv  frequency  txiwiter  HfO  bv 
rapn  frtquencyierrcif  dev<aiion  dopitty  *0  t-tOCDCi  |jV 
utpd  IMH  "Higli  iBGHive  UTiiiEh^ly.  ^ss  than  $  t^V 
1OOI1H7  ID  999.9996  WHi  *Continuous  rrequenj:^  covar- 
ge  «Tran»niit  poitecliori.  up  to  IQO  watis  «CTS  tnne 
ncDdBr,  \  kHi.  and  ejdernHl  moduifition. 


RS6-10 
$2495" 


SYNTHESIZED 
SIGNAL  BENERATOR 

Fin4i)r.  1  khfr-cost  lab  quai-iv  s^^inal  genmt^ — v  \t\m 
3*iemMn^  Id  the  $7,000  oenerMois.  Hv  RSD-lO  e  a 
KarO  ^Driiing.  biM  aas^p  Id  use  gentntor  l^ati  lor  iv  lat) 
a£wrti«larprDduceiori|«i  LvasealoriessltiintJ  00  a 

SOGMHz  £oOMfati(»we»  I30lo  <^  IDdBfuOUtpUfMie 
'OA  d&  ounpul  resDiUlon  'AM  and  FM  motMAtion  *2!0 
pfogramrnjitjte  memories  ^Oiit^ut  setection  m  votts.,  dB. 
dBm  witn  inst^m  canve-rston  betw^^n  unlis  'flF  <vuipui 
revfHse  powef  proiQci&d  «L£D  display  of  all  paramo 
leTEt— no  aniilog  guesswarkl 


FREQUENCY  COUNTERS 


tT- 70  7  DIGIT 525  MHz 


CT-90  9  DIGIT  600  MHz       07-125  9  DIOIT  12  GHz 


lamsA^  ElKttonics  haA  b««fi  manuf^ctving  aAsc- 
tnwt  Te!;}geaf  lottmer  10  yeari  and  £5TBoo^*^ed  tof 

5  Lab  qyaJtfy  f^oiliic^  at  bra^h  Eh  rough  prices.  An  ol 
'ur  cot^teirt  carry  a  full  one  year  vtsuftsnpf  on  parts 
ifid  labor  Wb  take  gisai  pri^tle  m  being  tbe  Ifir^at 
lanu^d'Ct'Uror  ol  low-cosl  t;qiint&r$  in  the  ^nlirD 
J.S.A  Compnrg sp^iliealj&ria.  Dur counl^re are fulH- 
saiured,  from  aud^&  i&  UHF.  with  FET  hish 
"npedancp  Inpoi.  proper  wavD  ihAfung  d^isiMiy.  and 
lutabie  high  qualify  epojcy  gla&&  piated-itiiu  PC 
loard  ci:>nstrkicliQn  All  unOa  prv  1 00^  nufiulactia^ 
TiteUSA  Ai  cotfii&re  teattfe  i  Oppm  acaracy 


NEW  CT-2S0  2.5  BHZ 


ACCESSORIES  FOR  COUNteRS 

Telescopic  Slup  anlerina— BNC  plug,  WA-lO  , ,  -  r ,  , 

High  -mpedfiindd  probe,  lighi  loadlns,  HP-1 

Ldw-pasi  probe  Dudio  u&ti,  I P- 1  , 

Dired  pmbti.  ig^metaJ  purpose  u9«,  OC-1    ■     ■  ■ 

Tift  bail  ^krvaiBs  Mminler  tor  easy  viewing,  TB-?0 


S1t.9E 

$ie.9& 

$19,95 
19  95 


Rfichargeab^  irttemal  baoefy  pack.  ^^-4 

CT-9&overn.rn*bffie.  0  1  ppm*cturacy.  OV-* 


r  M  *  <**   t    4     Q  .VD 


FT  o- 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


CT5C 


CT?0 


CT'90 


CT125 


cT-ao 


P^T5C*t*f 


FHEQ.  RANGE 


20  HI-60Q  MHj' 


<2SmVio^OOMK£ 


20HZ-5S0MHZ 


to  Hz-COa  MH? 


10l-lz-1.2BQhl« 


to  Hz-2  5  GH/ 
ryptcally  3  0  GHi 


lOUHz-iSGHr. 


SENSITIVITY 


<50mVloi50MH{ 


<1Dif)VtDl^UH2 
<  15(>FHV»600IVlHr 


<35mVlo50MHz 
<l5niVio5O0MH7 
<10amVlo  1  QHz 


<25mVlDS0MHz 
<  lOmVlPl  GHz 
<50rfiVlO?5GHE 


<SClmV 


SPEHIRAOM 
ltl.S5 

camiilsle  ktl 

SG-7 


Jew  Ipw-cosi  rriicro^wa^fe  Dopplf^r 
^dar  t(^  "clacks"  cars.  pLane&,  bOAts, 
orsiSi.  i)\kes.  or  any  large  moi^rnq  ob- 
10.  Op^St^  Al  3.0  GHr  will  g(p  lo 
14  ml»  r*A||t.  LED  di^iaj  r«ado4Ji 
isptoyt  tpRd  m  fi)ies|»f  tBUf,  klo- 
■eiisn  pvr  hour  or  iMi  p^  Mcond' 

Usffstm  1  ^cof- 
3e  cam  Iv  imeiina  (noi  ^idydwcn 
nd  njni  on  U  VDC.  E^  Id  byik^^ 
a  mKrojUia  duoainf  e  PC  stfi^bne 
iBS  piditie  ease  vvim  speedy  graph- 
:s Idt a pitifM^iorialioDlc  AvAffUM^ 
jf  ard  fLiH-crf'lun  kH. 


NTRUSIOM  ALARM 

K  T&si-  mc^owave  DoppJe' 
€siTSBt  iJiai  «ni  deie^;:!  a  hu 
lan  4S  lai^  as  id  ieei  ew«y 
Ipefales  on  1  3  GH£,  and  a 
lot  aJffciM  ^  heat.  ight.  or 
Ttemom  Dttvh  up  u  IDO 
wAitKpii.  nonfMly  open  or 
InKl.  ijn*  on  1 2  VDC 
kmf]let«  Jul  MO-a     $19  99 


ONE  DECODER 

ccynplit?  '.ana  i^Kaaef 
n  a  Single  PC  boaw.  Fea- 

fl,  t^ittigf  raguiaiion  J€<7 
:!  U5cM  kr  u«E^  la-'-f 

«iabD[it«ia0Miit» 
u  ^0^^   S£  9S 


KKLE  STUC 

.  shoeidno  kiti  Blink - 

M)  LEO  Attrads  vi-c- 

m&  to  ptch  up  Inno- 

anl-lQoKing  can  — 

ou  walch  Ihe  funi 

Jeal  iQf  QlfiCM?  d«^k£, 

afties,  rusiey  knww- 

-all«< 

SJM    .._.    S395 


OfGITJ^ 


9 


9 


9 


RESOLUTION 


1  Hz.  10  Hz 


iHz,  10  Hz.  100  Hz 


01H?,  10  Hz.  100  Hz 


0.1  Hz,  1  H/,  10  Hz 


0.1Hz,  1  Hj,  10  Hz 


Convpfi  your  eaiatjig  oounlBr 

io  1  5  QHz 


BROAOBKND 
PREAMP 


1^ 


&0OS1  ihose  v^e-ak  signals  lo  yam 

scanner.  TV,  ahortwava  fadto  or  fre- 
qiK?ncy  caunlcT  Fig!  25  dB  gam.  i  to 

1 000  MH/.  3  ri6  IMF.  BMC  connmtnrs. 
Bunsu-rvl^yDCor  llOVAC. 
PR'S,  Mira^,.  inqJudes  AGodaplef 

£59  95 


2M  POWER  AMP 

Easy  totsgltf  pqwgf  ynp  haa  B  tjmgg 
pewftr  Q*rt,  1 W  irt.  SVy  iMT.  ^W  ^, 
lSWcw(.$W«ft]r40W«J  Sarnl 
amp  as  ^ali^od  in  marry  hara  fn9Q- 
asne  amdies  Comptete  wth  bM 
paftSs  Ifl^a  case  and  T-R  relwv 
PA  V  40W  pwF  amp  4cit  134  36 

TR-l.HFsariMdT^feiayliiil    SI  1.95 


MUSIC  MACHINE 

hlral  kll  \*iaA  wilt  producfl  ^  fifter- 
«ri!  dlas^Tdi  a.-^  populaf  \ma 
fha  3  doD^rnni  nundf  Ua  o^ 
^  ipr  dstt^cK  ^tvft.  V  wen  e^ 
bancii  cirtam  i^iKS!t»iA.elc 


and 

iM  air  case  otijf 

Com(3te««  ur.  Ul^ 


VOICE  ACTIVATED 
SWITCH 

VtiLcc  activated 
swDch  kit  provides 
swilctipd  t3trtpjl  with 
cur  rem  capatitlity  up 
to  100  mA  Can  dnv© 
felBVf .  ligMs,  L£D,  or 
eirAn  a  i^w  ^ecarde^ 
rTt^lor  Ri,i,ns  an  9 
WDC 


LJC^T  SEAM 
CQHMUNICATOf^ 

TransTnis  ^lutiio  over 
■rilrar^d  beaTn  up  TO 
30'— Uit  iimple  lens- 
Si  to  go  uptD  '''4  mikii 
Hum  Inw,  uses  30  kHi 
carrier  Great  f{)r  wlre^ 
leai  varphon^  or  uin 
deteclabifi  "bug  " 
7fa/T4mit|tt   '  reeeJY- 

«^  tm.  LB&e     S19  9S 


PRICE 


jias^ 


S1399S 


Sie9^ 


$139  »b 


S249ft5 


nm 


Fm-2 
moffH 


PIckltituniiiiaBffgliiroryou  Ai 
Lnlla  Irwwnl  s^ble  signni  m  &S- 
1 0Q  MHz  ^  band  up  Io  300'  mcefs/t 
lor  hi  poM^r  FM-4  thai  goif»  ^>  lo 

FM-1Ju«CI«4  _  ,  _  S59S 
FM-Z.  B  BbDVF  bul  w«h  KkSnl 
Mia  pfiMi^i   .    .  S7  9S 

Py^.  long  rwi;^,  li^powrcf  Ti#t 
vetT  iwniitw  p  amJQ  secaiQ^i  pwAa 
upMvn  TtTsiiaf  «  «m,^«  Si  4  95 
lyK^- 1 .  mra^htfc  sereiiw  mdui  car  ■ 
lrKlgefc3rFM-1^4  .  .  _     S2  » 


PACKET  RADIO 

Two  new  ^eniiCHis  are  avaMabie 
tef  Ihft  Commoder^  S4  i|P€4A[ 
orlhi!lSM"PC(P'lfiM;  Eas^a.^ 
Stmbly     NO  TUNING'^    In 
dbdaa  FREE  dnk  saftian.  PC 


HJT      P44* 
P'«U 
CASE  CPK 


LO  NOISE  PRE  AMPS 
Make  thai  raclever  come 
ALIVE'  SmaM  size  lo-r  easy 
mstallatiDn  wrth  Hi-Q  tuned 
mpu  Iff  p«(iit  pfffformariCE 
Eicaitiiiigaffiartdfiotie^- 

2M— Pn-iO.  2?©  UHi— PB 
»  440  k»iz-PR-40 
EactiM  t17«6 


TELEP^HONE 
TBANSMITTEH 

M'Tii-iii^t^d  with  proles- 
sional  perform  a  nee 
Salt  pDwersd  item 
phorte  Ime.  transmits 
Hi  fU  bmadcasi  band 
MP  IP  '^  mil?  Installi 
ftasity  any»««r*.  (Vfi 
phone  l4ne  or  mside 
photm' 
P&.1  it  S14  9S 


NEW 


FU  RADIO 

Fuit  Jte-dgoef  5upertiel, 
microvoll  sensitrvHy, 
tC  cieiector  arKi  lO  ? 
MHz  IF  Tuinea  Sid. 
TM  tsroddCQst  band  as 
wb'^l'l  in  lar^  ponisnti 
on  each  ^nd  l^al  im 
Ugg'  feceiver,  hob- 
by e^perjrn^rtE^  Ol 
«if^^  as  FM  raiba' 
FR.i  b;r  $19  9S 


SPEAKER  PHONE 

Tglk  CH1  Ihe  phtcmn  h^ndS-Free,  great  Io  put  in 
5ho<p  or  abadt,  presfi  Ilia  bullon  la  lUSM^or  —no 
actutf  phone  iissOed  ^cmIcs  samB  as  com  mar- 
ctat  mtts  Tilh  Ir&m  anywtie^g^  m  room,  phone 
ime  po*e>iiCi— F>o  b«n«iry  needed  Sitper  toe 
lamty  and  c^yiiefenca  kM&  Of  tMiy  Im  io* 
rtandSrfeBB  in»f  com^  AikioircaavivtiEir^pro 


ITE95 


SF-t 


5?9  £^        CaseCSP 


SUPS)  SLEUTH 
A  si^jer  servscliy*  Am^ 
plifier  wtfKh  wiH  pic* 
up  a  pin  drop  nt  1S 
laet'  Great  tat  rnoni- 
Ipring  haby'g  roorn  or 
Ai  general  purpose 
arnplitier^  Full  SWtms 
ouipui  Wuns  or»  6  le 
tfi  volls  usei  9  4& 
ohmi  speaMEf 
BN-9  ki  ^  9S 


BROAOeAHD 
PREAUP 

Very  popul4r  sertSfirv« 
all-pLirpose  pre£impK 
id^eai  ior  ecanner. 
TVs,  VHF/UHF  rigs, 
counters  Lo noise,  ^0 
dB  gain,  100  ^Hz-1 
GHz  9V-12  VOC  Op- 
eration 
SA-7k^  £14  9^ 


2  METERS 
223  MHz 
440  MHz 


FANTASTIC 
FM  TRANSCEIVERS 

SVnTht^SiZeo MO  Gf^lTBTAL^B 

Ramsey  bmaks  ihe  pntm  EWTter  on  FM  ng»'  The  FX  e$  ide^  tor  shock, 
portnii*  «r  mobriA.  Tb*  wtde  trequencv  Ofumtrngt  and  |]fD7:aiitmable  rs- 
pealef  flutlf  ntpkm  Oie  FX  th#  fieffect  Hg  Iqr  Airtatew.  CAP  or  MAFIS 

ap^^cati^ria.  P^ack^wri  rvally  appraciata  Ihe  dedicated  packet  pod, 
"TRUE-FM"  signal  and  a!  mosl  mslartl  T/B  ^wiichiiw)  Hiqhst»r>d  packel? 
No  protijem.  Twclwo  diode  programmed  chiiiinels,  5w  RF  outpirt, 
ssnilElvQ  dual  convarsbn  i^calver  and  provfrn  EASY  aasemUy.  WNy  pay 
rnorp  lor  a  u&ed  toreirgn  rig  when  you  c^an  have  ofie  Ay  ERIC  AN  MADE  (b/ 
youl  ICH  less  Con^s  tgrnpteie  less  case  ni^  apeahei  mihe  Ordar  our 
maicNng  case  and  knob  luH  for  that  pro  look . 


$149 


95 


FX  l4ek(tC2Mel0r4.,...*..4^...,. 

FK-2£3  kit  n  Wi  Ueiori)  ...«.^^. 

FX-440l^OMUalm} 
CFX  matching  case  set 


■ a**»««> 


••♦♦♦•unJ 


..S149  9& 

.,tiee3& 

»  24  d$ 


2  MTR  &  220  BOOSTER  AMP 

Hero  »  a  great  twosler  ior  jr^y  2  meter  or  220  MHz  hafKf-FwW  ooit 
Theie  power  boosterii  deliver  o¥er  30  wa[is  oP  oulpiil,  allowing  you  to 
hl|  Ihe  repealer'?  full  quieting  while  the  low  nolae  presmp  remarkably 
imprDVBS  recaption  Ramsey  Elactronics  haa  sold  thousands  ol  ?  motor 
ampkHi,  bul  now  we  otter  compJelely  wired  anoi&aled  2mQ\0\.  ag  wE»t| 
as  ?20  MHz,  units.  Both  tiave  all  Itie  tealurdft  ol  Iha  Ngh-priced  boost- 
er; al  a  ttaaii^  C  the  cchi 

P  A  1 0  ^  MT  R  POWER  BOOSTER  (10  X  powaff  ^«^ 
FLily  wi^«id  4  ti&$iC4  ...^,.- 

PA-20  2^  MHz  POWEft  SOOSTER  IB  X  pOw»r  gaip^ 


B 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30. 4D,  80M 
CW  TRANSMinERS 


Join  iho  tum  on  OBP!  Thouunds  q1  tiie$e  rnHnKJ^g  have 
been  vld  and  ions  ol  DX  conlacts  have  bean  made 
ima^jpine  working  EastfHm  Empe  wtih  a  $X  tfurwnt- 
le-— ihai^  ham  rabo  ai  us  c*tr<  These  CW  rigi  v»  a)^ 
~  '  ie«  10  ttie  PBcamerm  al  rigll  Ttwy  have  fwo-povtor: 
'finable  crystal  Dortrol  (one  popciar  C3fV>  XTAJ.  indi**^ 
Kl|.  DM-  Hran  output  and  OwBMn  inltwj  smach  Ri^^  on 
12VDC  AM  ouf  matching  c«K  and  knob  HI  lor  i  h^vtd- 
some  f*ni»h«J  kBii. 
Vour  choice  oi  bands  $29.B6 

(Specify  band;  QRP  20,  30.  40 or  30} 
Matching  case  *.  knob  seL  CQfl  P    .  412.95 


E-Z  KEY  CMOS  KEYER 


Sono  perfect  CW  uwiiMn  on  hour  ol  r€cstving  ihta  kil! 
Eftsy-lo-bui^tl  inf  has  sidetont  oadiator,  spsKS  eortrot 
and  Puaytmofl  arty  tmrHmiH^  RtFiatcf  TTK^thsoniflV 
□aaary  SS^p^iga  manual  gpvcs  ideas  on  ma^mg  yOur 
own  ibey  tor  eztfa  savings  Add  OiT  mai^wifi  cam  aet 
lor  DCmfAtiB  fl^xxi  look. 

CW-7k4  »--*-^ — <..^«....    SJ4 K 

Watchng  case  tcnod »t,  CCW  ..,..;_„.„.    Si2  96 


ACTIVE  ANTENNA 


CrBmped  for  spai^?  Gel  kingwire  pefformanefl  with 
Ihts  ^mVi-fyp  ;3n($nna.  Properly  designed  umc  has  duaJ 
HP  wmd  VHP  ci-rcuitrv  andt)u«IMr>  whip  ant&nna,  ns  well 
as  oxtarnal  pack  RF  gam  control  and  9V  oparaiiPn 
makes  unit  Ideal  for  EWLs  lrav[?Eif>g  hams  or  scanner 
bulls  who  iwad  Ml^e  rfl^c^pitoo  The  maichij>a  ca$4' 
and  knob  set  give$  the  ynr;  a  hundrsd  doflar  loofc^ 

AA'/Krt        .........t^^ 

itAdicJ^ungciiseiicnobivLGMi:        tiSJiS' 


SPEECH  SCRAMBLER 


C(»^mij.-ic3i'e  in  loiaii  prw*rj'  ower  phon*  w  wfc.  iOc 
^aiurws  fiii  dyplm  apefotion  isjng  Irequca^  iniar 
Sion  Both  mike  and  s|)e«kef  or  hno  ^nfout  conriKfiCHis 
Ea$v  hookup  lo  any  radio,  ttms  lelep^wne  uM  t«<|i,itre^ 
FiodireciCbnnectkinlEasyiobuildZiCcircyrtt  Canatoo 
be  u^ed  tddeiscramblo  many  2'-way  radio  si^ala,  RF^ 
i'^h  your  kji  Qff  with  Ihe  handBome  cass  A  knob  sat. 

.:'.,:.;     si  2.95 


20. 30, 40.  OOM 
All  Mode  RECEIVERS 


Build  your  own  rrHrtl  ham  ttaiion  Sensitrve  al-mode 
AW,  CW.  SS6  feoeivefi  me  OmfCi  conwefslon  4c?S4gn 
wlh  H^WZ  IC  aa  teliiaw]  m  QST  and  ARIlL  JUid- 
bDQkt  Ve/y  sensAva  vnrBdor  tuned  over  ardri  bvd 
^iincy  Oi  ipeater  vdkJfiie  Rtrs  on  9V  buMiy.  Very 
EASY  IQ  bi^U.  kns  ol  twi  vid  HkicAonal— idiel  tor 
faegmner  oroMpio.NwatHiM^tnfcM^  Aildntecaae 
sei  fd*  wei-fiftBd  pifitessional  teo^ 

Vo^ur  choice  Dt  bands  $?996 

(Sfi«cify  t»r)d  HR  ^.  HR-30^.  HfMO.  HR^) 
Matching  c^lueSiuiobsaLCHR If 2^.95 


2.6,  10  MTR,  220 
FM  RECEIVERS 


Matching  ^aee  A  knob  ftnt..  CS3 


SHORTWAVE  RECEIVER 


Kaap  wi  «ar  on  The  toest  repesier  gang .  monrior  ih^  cops, 

4h$d<  Dirt  the  weather  or  ju^  p^adn  listen  around.  These 
aiens^I've  soperbet  recalvera  ara  Joel  Ihe  ticker  They  tune 
any  S  MHz  portion  df  the  hand  and  have  smoolh  varactor 
lunin^,  di/a]  cbFiv$r$ion  with  o^ramic  IF  filieraH  AFC.  ad- 
|uslabl«r  squelch  and  plenty  o'  speaker  volume  Rur^&  on 
9V  baiiary  and  performance  thai  nvaEs  Ihe  btg  rigs1  For  a 
compisia  riUKFtsd  pro  bo^.  «c^  our  maichtng  caae  and 

Ftl«mRii«iai:tfons  rrcenrer  kit  $29% 

SpecMy  band:  FP  t46  |2m).  FR6  (6mj.  FHtO  (lOrot.  FR- 

220  {2^  MHz) 
MaHctwnQ  esse  &  knob  Ml  CFn     ..............S1235 


FM  STEREO  TRANSMITTER 


Rui^  your  own  sier$o  fm  siitkon!  Transmll  a  stab*e  sicKial 

\t\  theitaiKtart!  FM  bro^^casl  band  itiroughout  the  house, 
dorm  or  nai^hborhood.  Coni^ecls  easily  lo  lino  ouipuls  or^ 
CD  plHiyrjf,  1^p«  dockfl,  ^.  Runs  on  9V  bAtlOfy.  has 
iniernal  whip  antenna  arid  en.temal  anienna  jack.  Add  our 
case  90\  lor  a  "ststir.n"  took! 

FM-lOkil  -.,, ta&95 

Uaichir^  use 5A  CFM 1*295 


AIRCRAFT  RCVR 


Fa/iiatli?  recQivBF  that  ca^Euros  ihe  world  wilh  jusi  a 
12"  flntflnnal  Can  rewii^e  arvy  a  MHz  panion  Irnm4-ii 
MHz.  Trwasuperhet  hfls  smfwih  vaTaclor  tuning,  AGC, 
RF  gAJn  OOfttrol .  plenly  Of  $pfl  ak^r  wfll  ume  and  ig  ns  ofi  a 
9V  b»t1try  Fascinaling  Sfoul.  ichbol  or  dUb  proj^d 
providiei!  hours,  of  fur^  lor  evrin  the  most  sefoufi  DXer. 
Fcr  tpv  tier,  consktef  out  s^cKiwawe  convertflr  T«o 
'^  bonds  (in  3^22  UMi  range),  each  t  MHj 
m-tom-  cijnatiieonyQircarndo 
ID  your  {)rrr«  hQme^ 
S^ioriwa^efeceiverUf,  Sfll 
SiiortwSH«  oorfwanar  M.  SCl 
MwTftino  case  sd  tor  SRi.  CSR 
lilXL  Willi  e»e  set  ior  SO.  CSC 


A^ 

■one 

;nftefest 
t?ft!b 

^.. 

i12  0S 

»:  B  ■--«« 

> --*«>• 

S1^9S 

V^^^S^iCv^ 


Hear  okcfling  airtratt  communicalmns— ptnk  up  planes 
of)  10  100  mi[$s  awayi  RecoHvas  110-130  MH2  AM  aaf 
tnrfd,  linOCrtt^  varaOor  ti^ung  supefHet  wlh  AGC  » 
ramic  liHet.  adu^^talite  aiQuelch,  eKcelenI  seiVMnmy  ai4 
kits  of  speaker  vohime.  Run*  on  flV  bailey-  Greaihyajr 
show*  or  just  hangngaHMidilftaipDrT'  N>««30iis9e 
mwiutf  detais  pdM  taik.  too  Add  case  let  tv  "piQ" 
look. 

AaiU  f^96 

Msese!  CAR  ...  »12  95 


FtFIVH  SdiiiiiKti(»n.gu»rd<it4r»(j  E«JKrim«FDT  lEt  nUtf^lUlf     tf%DnEDl0     f^  Jl  I    I 

dBf9  II  natpiraMdr^tynlnorNgmjil  ro^rnFQ.riQ-  V^VflllNr     IHttUttC^^     IlJ>ALI_ 

3urflncp  ^^orlorelqn  o^rdan  «i:fd  3tm  tar  KurfJitc  TH!?^£H       ^^I  ^  ^^        ^^^^k    ^L            ^IV^^tf^tf^ 

mall  *CaD1U£.CFnM.  Mid  SSaO  'Ortiir*  |l — ._ — I      ^7  1  CT        MM^M  n          #1  V%E^|  I 

undtriJO.  ■ddS^J.fK?  -NVrciiEirnHmldTS  |^^H(       M      B  H  ^  ?■  ^^  ■■  ^  mJ^  JK"  JH 

...„„,Mtub<>..««>«r»<^.niu  ■■■         jjjyj  716-924-4555     1^ 
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or  shorten  the  life  of  the  bird's  battery 
system. 

Then  there's  meteor  scatter  and  moun- 
taintopping  using  low  power  It's  possible 
to  work  numerous  stales  under  Favorable 

conditions  using  100  mW  of  RF  on  10 
GHz.  QRP  is  very  much  alive  on  frequen- 
cies above  30  MHz, 


tower  Your  Electric  Bill,  Too 

Do  you  own  an  HT?  Then  you've  more 
ihan  likely  gone  QRP  at  one  time  or  an- 
other* 

How  many  times  have  you  said,  'i*vc 
switched  to  low  power.  How  is  my  signal 
into  the  repeater  now?''  Perhaps  it  was  un- 
known  to  you  at  the  time»  but  you  had  just 


discovered  two  important  facts  about  QRP, 
First,  you  don*t  need  fuil  power  all  the 
time  to  have  dependable  communications. 
Second,  running  QRP  will  stretch  your 
battery's  life,  greatly  expanding  your  abili- 
ty lo  communicate  longer  without  plug- 
ging in. 

Because  QRP  equipment  is  normally 


QRP  Q&A 


Ever  siDce  my  Novice  days,  We  been  funning  OBR  rve  coilecled  files  fult 
of  letters  from  hams  all  over  the  wortd  asking  aboiJt  low  power  oammunipa- 
tjon. 

There  seemed  to  be  a  pattern  developing  in  The  qu rations,  so  I  picked  out 
some  of  the  more  common  ones.  Here  they  are,  in  no  padjciilar  order.  Enjoy! 

What  is  QRP? 

QRP  is  a  term  adopted  Irom  the  intemational  BQS  signals  meaning  to  re* 
dyce  power  Hams  have  taken  this  term  and  Its  meaning  to  be  low  power. 
Generaliy,  QRP  is  5  watts  or  less  from  the  transmitter,  regardless  of  the  input 
power  to  the  transmitter.  If  you  hear  someone  on  40  meters  cailing  CQ  QRP, 
he  (or  she)  is  calling  for  a  k3W  power  station.  More  than  likely,  they  will  be  us- 
ing low  power,  too. 

What  is  QRPp? 

QRPp  is  the  okJer  tenn  for  RF  power  of  1  watt  or  tess.  Tiiat  extm  small  *p' 
meant  really  low,  tow  power  generally  urxJer  1  watt.  That  term  has  been  re- 
placed by  [he  ttrm  **m[lliiivatling,*  While  it  may  be  tiard  to  believe,  you  really 
can  work  amund  the  world  with  an  output  power  of  50  mjlliwatts!  There  have 
been  many  hams  working  DXCC  with  only  100  milliwatts  to  the  antenna.  It  is 
hard  to  do,  but  not  impossible. 

What  are  the  most  popular  ORP  bands? 

There  really  is  no  one  band  more  popular  than  the  others.  You'll  find  QRP 
operation  everywhere  from  DC  to  light.  But.  some  consider  the  40  meter 
barx]  afourxl  7,040  MHz  to  be  QRP  Central  You  can  also  And  some  action 
on  7,035  MHz  and  7. 060  MHz.  In  the  winter  time,  when  summer  ORN  is 
down.  80  meters  is  very  popular  during  k>ng  oold  nights.  There  is  QRP  activi- 
ty on  160  meteis-  too. 

The  30  meter  barxJ  is  a  QRPer's  deiightl  Try  10. 106  and  up  for  low  power 
signals.  Then,  let's  not  forget  about  the  20  meter  band  either.  This  is  by  far 
the  most  popular  ham  band  when  It  comes  to  working  DX.  Low  power  opera- 
tion used  to  be  iocated  around  14.060  MHz,  but  alas,  other  forms  of  digital 
Signals  have  been  moving  down,  overtaking  the  QRP-calling  frequency. 
Check  Ihe  entire  band  tor  QRP  operators — -they're  everywhere  on  20.  You 
can  find  QRP  signais  on  17f  1 5,  and  10  meters,  too. 

Vm  not  into  CW.  Can  I  stilt  operate  QRP? 

CW  is  t^y  far  Bie  most  popular  mode  of  QRP  operation.  It's  partly  because 
CW  transmitters  are  easier  to  build  than  SSB  rigs.  With  CW.  you  get  more 
bang  for  the  watt,  too.  But,  QRP  Is  not  only  CW,  its  any  mode  you  want 
lo  use.  inoJudtng  FM  or  SSTV  Remember  QRP  means  low  power^ — not  CW 
only. 

Do  I  need  to  change  rigs  or  equipment  to  operate  QRP? 

Of  course  not!  Most  of  today's  rigs  can  be  easily  turned  down  from  a  fronl- 
panei  control.  You'll  end  up  with  iow  transmitter  efficiency,  but  you  won't  have 
to  spend  a  dime. 

How  about  antennas?  Afl  I  have  is  a  simple  dtpole. 

No  matter  what  power  level  you  use  in  amateur  radio,  the  better  Ihe  anten- 
na, the  l>ener  your  signal  will  be.  Use  a  gfxxj  grade  of  feedline  and  get  ttie 
antenna  as  high  as  possitile. 

I  eftjoy  a  good  contest  now  and  then.  How  can  I  compel  with  other  sta- 
tions if  I  run  only  2  watts? 

Most  of  the  major  contests,  such  as  the  CQ  World  Wide  DX  contest. 
SweepstakeSt  and  even  Field  Day,  have  speciai  low  power  sections.  You  only 
compete  against  others  within  the  same  power  class.  You  don't  have  to  worry 
about  the  guy  running  a  kW  because  you  are  not  in  the  same  class. 

I  know  many  QRPers  tike  to  build  their  own  gear  I'm  not  much  of  a 
builder  Can  I  purchase  a  commereiat  ORP  transceiver? 

If  s  too  bad  you  don't  like  to  build  your  own  gear  You're  missir^  out  on  a 
lot  of  fun.  Sut  yes>  you  can  pyichase  a  commercial  QRP  trarisoeiver.  TervTec 


maritets  their  Argonaut  H  QRP  transceiver  with  all  the  good  stuff  we're  used 
to  seeing  in  today's  gear.  There  are  many  other  morxidand  rigs,  such  as  the 
MFJ  units,  available.  Tejas  RF  selts  their  pofMjIar  Backpacker  II  fully  ass^n- 
bled  and  tested. 

Almost  all  of  the  circuits  fve  seen  In  the  fast  few  Issues  have  been 
solid-state  transmitters.  How  about  us  guys  with  bo^es  full  of  tubes? 

It  Is  the  1990s  and  today's  technology  Is  solid-state  and  microprocessors. 
Bui  If  you  want,  you  can  stlli  use  a  vacuum  tube  in  a  QRP  transmitter.  The 
best  place  to  look  for  a  circuit  is  in  an  old  copy  of  the  ARRL  Handbook.  Begin 
looking  with  the  eariy  70s  and  work  your  way  back  to  the  '50s.  Parts  for 
those  circuits  may  be  next  lo  impossibte  to  locate,  unless  you  have  a  realty 
big  |unk  box. 

Can  I  operate  packet  or  AMTOR? 

Yup!  Sure  can.  Again.  QRP  simply  mearxs  low  power.  Any  mode  of  com- 
munications !S  surtat3le  tor  QRP,  with  tf>e  exception  of  moonbounce!  IVe  had 
some  great  QSOs  using  Ah^OR  with  less  than  4  watts  PER 

Are  there  any  QRP  clubs  lo  join? 

Yesi  As  a  matter  of  fact,  I'm  the  publicity  manager  for  the  QRP  ARCI,  the 
largest  QRP  club  in  the  wo  rid  If  you  would  like  to  have  one  of  the  info  kits,  ail 
you  need  to  do  is  send  $2  to  me  (2225  Mayflower  NW,  IVtassitlon  OH  44646) 
and  Til  have  one  in  the  maii  to  you  the  next  day. 

The  Michigan  ORP  Ciub  also  serves  low  power  enlhus^ists  with  the  5- 
Wattor.  PuDlfshed  tour  times  a  year,  5-Waner  makes  for  great  reading. 

There  is  also  the  G-ORP  dub.  Based  in  England,  they  publish  SPRAT. 
which  is  full  of  constmctton  projects. 

I  like  to  collect  awards.  Can  I  still  do  so  with  QRP? 

Yes!  There  are  many,  many  awards  Issued  ]ust  for  QRP  operation.  These 
range  from  a  WAS  with  QRP  endorsement  to  the  Miies  Per  Watt  Award. 
Many  other  contests  aiso  provide  a  special  QRP  award  such  as  the  ARRL's 
Sweepstakes  or  Ihe  CQ  World  Wide  DX  contest 

What  are  some  of  the  limits  of  QRP? 

QRP  is  not  push-button  communications!  There  wilt  be  times  when  your  2 
watis  just  won1  cut  it.  Band  conditions,  QRM,  sunspois,  and  QRN  all  take 
their  toll  on  a  2  watt  signal.  There  will  be  limes  when  your  2  watts  or  RF  won't 
be  enough  to  nrtake  a  contact 

Some  modes  donr  seem  to  wortt  as  welt  as  others.  SSB.  for  example,  is 
much  harder  to  do  with  ORP  power  levels  because  ever^orie  likes  that  amt- 
chair  copy.  You  won't  be  armchair  copy  most  of  the  lime  on  SSB, 

AM  phone  is  really  tough  on  QRPf  li*s  possible  to  work  coast-to-coast  with 
AM  phone  on  the  1 0  meter  band  using  QRP.  but  on  75  meters  and  AQ  meters 
It's  not  going  to  fiy 

rm  on  a  limited  budget.  Would  QRP  be  the  best  way  to  go  to  enter  ham. 
radio? 

QRP  means  tow  power,  not  inferior  equipment!  Don  I  gel  the  two  mixed  to- 
geiher.  You  could  pick  up  an  HW-7  at  a  fiamfest  for  under  S50  and  have  a 
ball,  or  your  coukl  drop  five  grand  for  an  ICOM-7d5,  turn  the  drive  down,  and 
mn  QRP.  too.  While  it  is  Ime  you  can  pick  up  a  tjrand-new  rig  such  as  the 
MFJ  QRP  monoband  rig  for  about  Si  50.  compared  to  about  51,000  for  an 
entry-level  100  watt  rig.  going  QRP  would  save  you  money,  liut  at  a  cost  of 
only  one  band  and  being  stuck  with  CW  only. 

If  I  start  to  operate  QRP,  what's  in  It  for  me? 

No  matter  what  you  do  in  life,  you  get  out  what  you  put  in.  QRP  reaily 
boosts  your  ego.  Breaking  a  DX  piie-up  with  2  watts  wili  keep  a  smiie  on  yoyr 
lace  for  weei^s.  Working  the  West  Coast  with  1  watt  from  a  transmitter  you 
put  together  with  your  own  hands  is  one  of  the  best  ways  to  generate  those 
waim  fuzzy  feelings. 

If  you're  tired  of  the  quick,  Tii.  Rig  here  is  blank.  Weather  here  is  blank" 
type  of  QSO,  give  QRP  operation  a  try.  And  if  it  s  nothing  else— /rs  FUN! 
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CORPORAT 


9  Autry 

Irvine.  CA  92718 
ION     f714)  458-7277  •  FAX  (714)  458-0826 


MODEL  VS'SOM 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  NIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICAL^  REGULATED 

•  FOLD-BACK  CUnRENT  LIMITING  Prtrtecls  Power  Supply 
from  excessive  current  &  continuous  shofted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  ModeJs 
exctpL  BS3A.  R&  4A.  HS  5Ji.  RS4L  RSSi 

•  MAINTAIN  flEGUUTION  &  LOW  RiPPLf  at  low  line  input 
Voltage 

•  HEAVY  DUTY  KEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  lor  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  US  A 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105- 135  VAC 

•  OUTPlfT  VOLTAGE:  13.8  VDC 1  0.05  volts 
(Internally  Adjustable:  1M5  VDC) 

•  RIPPLE  L£ss  ttian  5iiiv  peak  to  peaic  (full  load  ^ 
low  line) 

•  An  units  available  in  220  VAC  input  voftage 
(except  for  SL-IIA) 


SLSE 


RS  L  SERIES 


•  LOW  PROFILE  POWER  SUPPLY 


Clin 

C^ntinuoui 

a* 

MODEL 

Inr     BJick 

Duly  jAmptl 

itapil 

SL-tIA 

•          • 

7 

i»l 

SL-11R       • 

•          « 

7 

•     ^^ 

SL11S 

♦          • 

7 

m 

SL-11R-RA 

• 

7 

m 

Size  [III) 
K^W    0 

2%  «  7^  -  ^\ 
2%«7    «9V< 

m  «  7%  X  9V4 


Shiapi 
Wl  (lbs 

12 
12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Dmrinunjs  ICS*  Sin  tINl 

MODEL  DutylAfips)  fAjipsI  H^W^i 

RS^4L  3  4  Z'h^%%^Vk 

RS'SL  4  5  3^^6^4«7% 


BTimplRQ 
WLM 


6 

7 


RM  SERIES 


A 

1^' 

1 

L] 

! 
1 

^jkwr^aH 

i 

1 

MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MQOEL 
RM-12A 
RM-35A 
RM-50A      ' 
RM^eOA 

Separate  Volt  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Duly  [AmpsJ 
9 
25 
37 

50 

» 

25 
37 

50 


ICS* 
[Amps] 

12 

35 

W 


t2 
38 

55 


Size  II Nl 

HxWxD 

5'Ax19xd^A 

5%  X  19  X  M'h 

5%  X  19  X  12W 

7x19xt2W 

5^4x19x8% 

5%  X  19  X  Wh 

5%x19x12V2 

7  X  19  X  13V? 


Stfipping 
WL  (IbfiJ 

1G 

38 

50 

iO 

16 
38 

50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS'4A 

RS'5A 

RS-7A 

RS-78 

RS-10A 

RS-12A 

RS-12B 

fiS'20A 

RS-50A 

RS-70A 


Gny       BlacI 


m 

m 


Conlieioii 
Dity  lAvpf) 

2.5 

a 
II 

5 

7.5 

9 

9 

16 

25 

37 
57 


|Aspi| 
3 
4 
5 

7 
7 

10 

u 

n 


70 


Sill  (rM) 

M  X  W  X  l» 

3  X  4^  X  5^ 
3^  X  fi^  X  9 

3!^  X  61^  X  7% 
3%  X  CM;  X  9 
4x7^^x10^ 

4  X  Vh  X  lO*/i 
4Vz  X  B  X  9 

4  X  7^  X  10^ 
5  X  9  X  TO^ 
5x11  X  11 

6  X  13%i  X  11 

6  5f  nv4  X  n\ 


$li|pii| 

4 

S 
7 
f 

10 
11 
13 
13 
IS 
27 

46 

48 


RS<M  SERIES 


MODEL  RS-35M 


MODEL 

Swilchable  voft  and  Amp  meter 
RS-12M 

Separate  voll  and  Amp  mejers 

ftS'20M 

RS-35M 

RS-SOM 
PS-70M 


Ciiltiiais 

Ditr  (Aiipi) 


ICS' 
(A>pi] 


16 

25 

37 
57 


70 


SiZl  (IN} 
H  X  W  X  D 

4V2  X  8  X  9 

5  X  9  X  10^^ 

5x  II  X  11 

6  X  13%  X  11 

G  X  13y*  X  M\ 


liippiil 
Wl.  (Ihi.l 

-     13 

18 
27 

46 

48 


VS-M  AND  VflM-M  SERIES 


SJZi(IN) 
MXWXD 


Separate  Volt  arnl  Amp  Meters  *  Output  Voltage  adjustable  from  2-15  voJts  •  Currerrt  limit  adjustable  fiom  1.5  ami^ 
to  FuU  Load 

Cvnlinuous  ICS' 

MODEL                                   DifyfAiipt]  [Ainpil 

@13.eVDC  @10VD€  @5VI)C  ,          <^i3.av 

VS-12M                             9              5  2,  12 

VS-20M                            16              9  4  m 

V$-35M                             25             15  7  35 

V&-50M                            37             22  10 


4'^  X  8  X  9 

5  X  9  X  lOfe 
Sxtl  X  11 

6  X  13^  X  11 


Shipping 
W(.  [lbs.) 

13 
20 


MODEL  VS-35M 


Variable-  rack  moLint  power  supplies 
VRM'35M  25  15 

VRM-^SGM  37  22 


7 

ID 


35 

SO 


SV-i  X  19  X  12V2 

S'/^  X  19X  IZVj 


46 

38 
50 


RS*S  SERIES 


MODEL  RS'12S 


Built  in  speaker 

MODEL 

RS-7S 

l«'1&S 

RS-12S 

RS-20S 

SL-11S 


Cotots 
Gny       Staci 


Cftliiitit 
•itf  (Aaptl 

5 

7.5 

9 

16 

7 


ICS* 

Asfi 

7 

10 

12 
20 

11 


Sifi  [11] 

H  X  W  X  I 

4  X  7^/z  X  10*4 

4  X  7Vi  X  10^ 

4W  X  8  X  9 

5  X  9  X  lOVr 

2y^  X  7%  X  9^ 


Sbitpl*! 

Wt.  (tbi.) 

10 
12 
13 
18 

12 


CS" Intermittent  Communication  Service  (50%  Outy  Cycle  5mm  on  5  min  off) 


CIRCLE  16  ON  READER  SERVJCE  CARD 


much  smaller,  power  requiremetus  are  eas- 
ily meet  wiih  small  batteries.  A  QRP 
transceiver  is  ideal  Tor  raking  ham  radio 
with  you.  You  can  easily  carry  a  complete 
HF  rig,  including  batteries,  in  a  backpack. 
Hiking,  camping  or  even  white  water  raft- 
ing lakes  on  a  whole  new  meaning  now 
thai  ham  radio  is  aboard.  There's  also  the 
possibility  ham  radio  could  save  a  life  or 
two  while  you>e  out  camping, 

Baitery  power  is  at  I  you  need  for  world- 
wide communicaiions  from  your  home, 
loo.  In  fact,  most  QRPers  enjoy  operating 
their  gear  from  batierics.  Solar  power  and 
QRP  operation  go  hand-in-hand  to  supply 
all  ihe  energy  requirements  of  even  the 
busiest  ham. 

During  a  namral  disaster^  your  QRP 
transceiver  may  be  the  only  ^^^^ 
source  of  communications  from 
the  disaster  area.  During  elcclri- 
cal  outages,  running  your  ham 
gear  QRP  style  takes  on  a  whole 
new  meaning. 


59  on  phone;  with  QRP,  you  II  be  QRZ? 
QRZ?  the  station  caJhng.  Working  WAS 
with  QRP  SSB  is  a  real  challenge  1  But, 

then  again,  many,  many  times,  l*vc  been 
599  with  1  watt  to  ihc  antenna.  Thafs  part 
of  the  thrill  of  QRP,  you  never  know  what 
will  happen, 

EfRciency  is  the  Key  to  QRP 

I  know  you've  heard  it  before,  about  the 
guy  who  works  DX  with  a  set  of  old  bed 
springs,  WelL  that's  not  going  to  cut  it  with 
QRP  operation.  You  need  the  best  antenna 
system  you  can  muster  up.  Don't  get  me 
wrong,  you  don't  need  an  antenna  farm 
containing  enough  aluminum  to  build  a  B- 
52  to  operate  QRP  successfully- — but  it 
wouldn't  hurt,  either! 


Getting  Started 

The  best  way  to  start  in  the 
fascinaiing  world  of  QRP  is  to 
simply  reduce  your  transmitter 
power  a  Htlle  bit  at  a  lime.  This 
gets  your  feet  wel  without  loo 
much  pain.  You  can  make  a  coniact  at,  say, 
100  watts  and  ihcn  slowly  reduce  your 
drive  until  you're  at  only  50  watts.  Drop 
the  power  down  again,  and  then  again. 
You'll  really  be  surprised  as  to  how  low 
yoii  can  get  before  the  signal  becomes  un- 
readable- 

QRP  is  not  push-buiton  operating!  If 
you're  used  to  making  a  contact  on  one 
call,  then  an  adjustment  in  thinking  is  in 
order.  Anyone  can  work  station  after  sta- 
tion, many  times  over,  using  less  than  per- 
fect antenna  systems  with  100  watts. 
That's  not  so  with  QRP  operating. 

If  you're  used  lo  getting  599  repons, 
you'd  better  be  ready  for  lots  of  349  and 
239  feporls.  With  100  watts,  you're  always 


^^During  a  natural  disaster^ 
your  QRP  transceiver  may  he  the  only 

source  of  communications  from  the 

disaster  area.  During  electrical  outages^ 

running  your  ham  gear  QRP  style 

takes  on  a  whole  new  meaning.-' 


Antennas  are  placed  as  high  in  the  air 
as  possible.  Only  the  best  quality  feedline 
is  used  between  ris  and  antenna.  Resonant 
antennas  instead  of  trapped  multiband 
antennas  provide  the  QRPer  with  im- 
proved efficiency.  Anything  you  can  do  to 
increase  efficiency  will  improve  your 
chances  of  making  a  stolid  QSO, 

Operating  Hints 

There  arc  many  techniques  for  success- 
ful low  power  operation.  Sometimes  one 
particular  technique  will  work  this  time, 
and  then  fail  the  very  next  day.  Here  are 
some  of  the  many  techniques  Fve  found  to 
be  helpful  in  keeping  the  logbook  filled 
with  QSOs, 


Get  to  know  the  bands  and  how  they  op- 
erate. Use  propagaiion  aids  to  find  out 
what  band  will  be  open  and  for  how  long. 
Why,  you  might  even  want  to  find  out  how 
10  figure  out  the  propagation  charts  in  the 
back  of  73.  There  are  disks  full  of  comput- 
er programs  to  help  you  determine  the 
MUF,  or  Maximum  Usable  Frequency.  Us- 
ing these  programs  will  improve  your  QRP 
score.  If  the  bands  are  dead,  you  might  as 
well  heat  up  the  soldering  iron  and  work 
on  a  project;  QRP  and  crappy  bands  don't 
mix  together  welL 

Tune  the  band  looking  for  stations  call- 
ing CQ.  Answering  the  loudest  station 
sending  CQ  helps,  too.  Another  method 
is  tail-ending  a  QSO.  You  tune  around 
until  you  find  a  QSO  in  progress.  After 

the  two  stations  have  signed,  you 

^^^~  call  the  loudest  one.  Most  of 
the  time  you'll  hear  your  call 
coming  back.  This  is  by  far 
the  most  popular  method  of  QRP 
operation. 

If  you  only  want  to  fill  up  your 

logbook,  then  work  the  state-side 

conlcsis.  The  West  Virginia  QSO 

party   will   provide  you   with 

lots  of  quick  QSOs„  Why?  Be- 

^^^—    cause  you're  an  extra  two  points 

to  the  other  station.  You  don't 

have  to  be  in  the  contest  to  work  contest 

stations. 

Here's  a  stranee  one.  Check  out  dead 
bands  for  activity.  You  never  know:  fve 
heard  DX  stations  calling  CQ  on  suppos- 
edly dead  bands.  It  only  takes  a  few  min- 
utes to  tune  around  the  high  end  of  10  me- 
ters for  a  quick  check,  even  if  the  comput- 
er says  the  band  is  dead. 

Anyone  Can  Operate  QRP 

A  different  frame  of  mind  is  all  that  is 
needed.  It's  the  idea  of  doing  more  with 
less.  QRP  operation  is  surprisingly  easy, 
fun,  and  a  whale  of  a  good  lime.  It  may  be 
exactly  whai  you  need  to  put  some  snap 
back  into  ham  radio* 


ONV SAFETY  BELT  CO. 

P  O.  Box  404  •  Ramsey.  NJ  07446 
800-345-5634 

Phone  S  FAX  201-327-2462 


ONV  Safety  Belt  With  Seat  Harness 

SB9.9S 

OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  DaysWeek 

ONV  Tool  Pouch  S15,95 
Add  (4.00  F'or  Hancilrng  VrSA  M/C CHECK 


ONV  Bell  W/0  Seat  Harness 
$74.95 


^  Full  Duplex  Autopatch 
i/  91 1  Emergency  Access 
-^  Reverse  Autopatch         t^Toll  Restnciion 
y  Voice  Mail       i/^Vo3ceiD"s     *^BSRXio 
*^Voice/Tone/DTMF  Paging      ^^Scheduler 
i^Linl^s    /Programmable  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Remote  ConUol 
/Morse  Code  Praclic©        /Remote  Ba&e 

FCRC/2  Combines    the  power  of  your 
XT/ATplaiform  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controNer.         /jtt^m  ^695 
I       51€-5G3-4rfS       ^ 

I  Fax:5S3'4?i6  BBS:  288^1513 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
code—Do  Aerobics,  Sing,  Jog,  or  Drive 

while  learning  code!  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  syncronized 
breakthrough!  Great  for  Novice,  Technician 
or  the  classroom.  Order: 

"THE  RHYTHM  OF  THE  CODE** 

Version  2  cas&etle  today! 

Send  S9.^  and  meU^y  tfie  s^tpp^  fa; 

KAWA  RECORDS 

P.O,  Box  319-ST 
Weymouth,  MA  02188 

Ciieck  or  mQCipy  ofdeninlv  W^  ^Ui^  all  or{^Br$\^iitiin  5  days. 

Overseas  pf&ase  add  S2,00  lor  ak  mail. 

MA  residents  add  5%  sales  tax. 


CmCLE  102  OM  READER  SERVICE  CARD 


CtBCLE  1&8  ON  READER  SERVICE  CARD 


C]flCL£2  ON  fiEADEH  SERVICE  CARD 
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▼   ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlpTiaLab's  handtield  TrJField^ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  mitligauss,  SO  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Ei&ctnc  setting  (.5  -  1DD  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  (50  MHz  to  3  GHz»  ,01  to  1 
mW/cm^), 

Electnc  and  magnetic  settings  are  omnidirectionalp 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  Includes  delivery  and 
one*year  warranty, 

AtphaLab.  1272  Alameda  Ave,  Salt  Lake  City,  tTT  84102 
Call  (801}  532-6SQ4  for  speedier  service  or  free 
Itlerature  on  electromagnetic  radiation  health  risks. 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


24  HOUR     ELENCO  •  HITACHI  •  B&K  PRODUCTS    Mum?'.5o 


SHIPPING 


GUARANTEED  LOWEST  PRICES 


1-800-292-7711 
l-aOO-445-3201  (Can ) 


AFFORDABLE  •  HIGH  QUAUTY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


I  r 


STANDARD  SERIES 
S-1325  25MW2  $349 
S-1340  40MHz  $495 
S-U65  60MHI  SS49 

■  teCJ*fi.  Tifm.  *  FnWirtnCT  fli^tftftees  CiSpiaySC 
^n  CRT  Tirru  me  ljs«  err  zitdatt  (S-iss  cFn^ji 

■  Ph2i  T^ji^^h  -Rucn  mort 


Hitachi  Compact  Series  Scopes 

V-52S  '  SaUHz.  Carson  ^_^ E395 

V'Saa  -  50MHz.  Dtitayitf  SwHW .  £3*9 

V  52S  '  5UMHI.  DC  Ortiet  5395 

V*42S  -r  40 MHZ.  DC  Oft*flt  S795 


DELUXE  SERIES 
S'1330  25MHz  $449 
5-1345  40MHz  S575 
S-1S60   60MKZ  $77S 


I  Otiafvd  S-0-^  ■  ?.5."  fcTf  5^?f 

I Z  *■*  WocLi.sir^'"  ;  - : : .  = 

^iLd  ail  ^E  iesiUFHs  at  $f  'inQnabtv"  Hnes 


DCOft«t  

V-a23  -  JO-MHi,  DC  OH(*t 

V-eeO  -  BdJylHi.  Dual  Trne9_ 

V-SeSA  '  saw  Hi.  ST,  w;ciirsof 

V-iOfiO  -  'OCMHi,  tJual  Ttacii  _ 
V-1QS5A  -  ^OOMHi.  DT  w/cucsar 
V'l  MS  -  fOOMHz,  OT,  wfcurfiof  _ 
V^nOQA  -  t1»IIH«.  Qu^  Tr;«x_ 
V-HSQ  *  1S0MH£,  Quaa 


_  1543 
.S1.149 
.Sl.3£S 

.SI  aas 

.11  33S 


B&K   OSCILLOSCOPES 


-:  Dual  Trie*. 


2125  -  aCMr'^  D9«>H  S«««tli. 

Lk<a;  TjTf  Ekm 13^- 

SlflO  *  lOOiJHz  Tttf  M  Tifmcd  DuBf  TrinB  ^.ass. 

DdayMl  Smthp ST  395 

2522A '  20MHZ  ^  2&MSJ5  Slorag« SS75 


Digital  Capacilcncid  M*lAr 


3 


by  El»T1GS 

$58.95 


^  *.* 


3q  i~DsMn> 


Digital  LCJ?  Meter 

LC'IfiDI 

SI  25 
i^Elenco 


D4gllAl  Triple  Power  Supply 

$289 

(^aiV#IJiL 


Sweepf  unction  Generator 

with  F^(^q.  Counter 

$239 


IjBOfn  to  ayild  cftd  Pto<Sitjm 
Computers  wilh  ntu  iCit 


$t29.00 

by  Elinca 


_     AHultimeter 
^     $39,95 


Video  Head  Tesi«r 

emca  H7-300 
$44.95 


»J 


Function  Generator 
StySL     by  Elerhca 

$28.95 

$26.95        «'^'^''=*»^»| 


E^nco  Wide  Band 


SDMb  Hid  ftf»  a  acts  : 


4^ 


SG'^DO  $119 

1^5 (I  pi  1KHl  Vtii^l^flpQalS*!! 

15DMHI  QUI  IT- 'n  ctTunLe;  S239 


FLUKE  MULTIMETERS 

3cof]«m«l«fi  {All  Mod«lt  AvailatilB  CaiVt 

M-cKlAl  93         $1  ;22bSKi 


Wc(3*l  9& 
v,&a*|  9T 

UaCMN  tq 

Mow-  '£ 


*1  ^9.W 
Sl.715.0C 


ME»d«lT9ll 


sesoo 


S75.00 


$09.95 

Kit  S4§  15 

fDinicititt9%::  ' 

RF  4  vtiw  oytp*,£ 


■  »  *  • 


XK-500  Digital  ■  Analog  Trainer 

4,  Q^mDil^E^  mlni-iafi  iqt  QuiLdlftg,  It^tlng.  pTQEoiypirig  iriiiag  Jind  digital  citcuieq 

Elf"«i  Dtjsi  .'An*l5t  Tfain^r  it  i^KiillV  *Sijqn(»ia  fsf  s^^txial  pifliiu^K.  «ilh  p  Sutl-ir.  cow* 
kidplln  -h[;iddei  a  lui^MH  gtniniQr  wrth  c^'^n^^ilv  uATiiblt,  uni.  Ii^ii^lar.  £&Jlr4  w«v6 


■  ^iimi  i  I     r    |r*^J« 

9l|Jttt;-8Mei(M= 

1.   1^^  ng  pouncv  10911:  ivv^lcfiBf. 
•  f  L.;:[>iaqi^ulT  TTL  tnjdBmd 


i 


^'rtT^I'«I¥n — nr, 


Assembled 


5129.95  Kit 


WE  Wlti  HOT  SE  UMOEBSOiO  C&S  SALES  INC 

«^?^?^T*?^  ^'*-  ^'^^^^^  ^^*^  li4S  ROSEWOOD.  DEEHHEID.  IL  UQiS 
HiOtCS  IMO.  AU.  SCOPES  1  IhmSS 


IS  DAy  MONEY  BACK  GUARANTEE 

FyiiFACTOiry  wareantv 

W1NTE  FOR  FR£E  CATALOG 


ABISOO 
500KHZ  TO  1300 
MHZ.  WITH  BFO 

AH1500- A  1000 

Channel  Scanner  with 

SOOKHztoiaOOMHz 

coverage.  &  no  cutoute. 

10  search,  10  scan  banks 

lockout  on  search  Sl 

search&store.  UFO  tuning 

with  AM/FM/  WFM  modes. 

With  Ni-Cad  batteries,  Cligr, 

VHF  Ant,  and  long  wire 

antenna,  case  &  belt  clip.  Dmited  time  offer, 

not  valid  with  any  other  specials.  Only  5.95 

shipping  &  handling  anywhere  in  the  48 

states.  Call  toll  free  and  order  this  new  unitf 


COMMUNICATIO^fS 

Call  .    ( 

1-800-445-7717 

10707  E.  106th  Street  Fishers,  IN  46038 
317-842-71 15  Fax  1^00^448-1084 

aRLCLE  164  ON  READER  SERVICE  CARO 


1  ANTENNA  =  9  BANDS 

The  GARAKiiiNNA  GD-6  dipolc  was  lesied 
ami  recommended  by  TCA  (The  Canadian 
Amaietir,  similar  to  QSTTj  in  June  1985.  The 
GD-6  and  OD-S  were  tested  and  recommendLXI 
as  first  choice  in  a  test  of  Uiree  wire  antennas  hy 
the  CNIB  {Canadian  National  Insiitnie  for  ihc 
Blindl  TCA  and  CNIB  connm^cd  that  the 
GARANTENNA  GD  aiUennas  need  no  tuner  on 
at  I  hanck  tested. 

MODEL  BANDS  MAX  LENGTH 

GD-5       40-30  20' 15- 10  67* 

GD-<        80-40  20-17-12-10  137' 

«;D-8       80-10-30-20*  17- 1 5- 12 -10  137' 

(iD'9  160-8040-30-20-17  15-12-10  25,V 
Choose  between  500 W  PEP  or  2KW  versions, 
install  as  a  hori/onlal  dipfiJe  Of  an  inverted-V. 
SWR  usually  better  than  1.5: 1.  No  luner  needed 
if  prcjK^fy  in*ttalled.  ^^ee  letters  fmm  got  hfiY^ 
cusiomers  in  our  data  report*  Our  special  GD 
balun  (500W  or  2KW)  matcjies  ihe  low 
impedance  (50  ohm)  ooai  fecdtine  to  the  high 
impedance  u-indom-iype  antenna^  All 
GARANTFINNA  GD-windoni  dipolcs  come  with 
a  3  year  iimii^  warranty  and  a  10  day  money 
back  guarantee.  Wnte  or  phoiw  for  our  free  data 
report  un  all  our  GAiiANTENNA  GD  windom 
di poles  with  lech ni cat  data,  aciual  SWR  curves, 
customer  cotruiTicnls  and  our  low  factory  direct 
prices, 

G^VRANITINNAK 
721  River  Street,  Thunder  Bay,  Ontario 

P7A  3S7 
Phone  807  768  a  164     FAX  807  768  983S 


I  i 
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73  Review 


by  Michael  Bryce  WB8VGE 


40  meter  transceiver. 


Number  7  on  your  Feedback  cat cl 


The  Backpacker  II 


Tejas  RF  Technology 

RO.  Box  720331 

Houston  TX  77272^331 

Telephone:  (713)  879-9300 

Fax:  (713)  879-9494 

Price  Class:  $159.95  plus  S&H 


Operating  QRP  has  always  boen  a  fot  of 
fun  for  me.  Operating  QRP  in  the  woods 
all  by  yourself,  with  a  rig  you  built  with  your 
own  hands,  is  a  delight  beyond  words!  You 
can  join  in  the  fun  lor  yourself  witti  the  Back- 
packer II  40  meter  transceiver  from  Tejas  RF 
Technology. 

The  Backpacker  II 

The  Backpacker  It  is  based  on  the  popular 
W7EL  direct  conversion  receiver.  The  Back- 
packer II  is  an  1992  updated  version  using  a 
doubly-balanced  diode  ring  mixer.  The  Back- 
packer II  has  replaced  the  transistors  used  in 
the  original  version  with  low  noise  op  amps. 
The  results  are  outstanding!  An  improved 
method  of  frequency  control  is  the  hetero- 
dyne  oscillator  and  mixer  In  the  Backpacker 
fl,  the  VFO  does  not  mn  at  the  same  frequen- 
cy as  the  transmitter.  The  VFO  instead  oper- 
ates between  6.0  and  6.2  MHz  in  a  Hartly  os- 
cillator configuration.  This  prevents  RF  ifom 
getting  into  the  VFO  and  causing  frequency 
shift  Of  drift  during  key  down.  You  get  a  200 
kHz  segment  of  the  40  meter  band  with  the 
VFO, 

This  method  also  allows  the  Backpacker  II 
to  operate  on  any  single  band  (including  20, 


t7and  15  meters)  without  losing  stability  due 
to  VFO  drift  at  the  higher  operating  frequen- 
cies nomially  used  in  a  direct  conversion  re- 
ceiver. You  could  put  the  Backpacker  It  on 
any  frequency  by  changing  the  output  filters 
and  tuned  circuits.  To  make  a  band  change » 
you'll  need  to  change  the  crystaJ  in  the  het* 
erodyne  oscillator  and  change  the  tuned  cir- 
cuit following  the  mixer.  The  tuned  circuits  in 
the  amplifier  stage  will  also  need  to  be 
changed  and  the  Backpacker  II  retuned,  A 
band  change  kit  is  $10  and  includes  the  11 
parts  required  for  a  band  change.  In  a  way, 
the  Backpacker  II  Is  really  a  monoband  CW 
transceiver  for  40,  30,  20.  17  and  IS  meters. 
Of  course  J  you  can  have  only  one  band  at  a 
time. 

A  RiT  circuit  rounds  out  the  VFO  control 
scheme.  The  RIT  control  features  a  center- 
detent  position  allowing  easy  zeroing  of  the 
RIT  You  cannot  tum  the  RIT  function  off.  The 
range  of  the  RIT  is  +/-  1.5  kHz.  There  is  a 
spot  contrDi  to  find  your  signal  in  the  receiv- 
er's passband. 

The  Receiver 

The  Backpacker  II  uses  the  Mini-Circuits 
Labs  TUF-1  doubly-balanced  diode  ring  mix- 


Phoio  A.  The  Backpacker  fl  is  at  home  in  the  woods^  The  40  metef  version  is  pictured  here  with 
a  Wwatt  sofar  panel  and  a  6.5  amp/hour  get  battery  providing  the  juice. 
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er.  Along  with  tfils  mixer,  additional  fitters  re- 
duce interference  from  the  40  meter  broad- 
cast statk)ns.  If  youVe  ever  operated  a  direct 
conversion  receiver  on  40  meters  at  night, 
you'll  really  relish  the  front  end  In  Uie  Back- 
pecker  II. 

A  low  noise  amp  is  used  as  an  A F  pream- 
plifier. The  other  half  of  the  op  amp  acts  as  an 
active  low-pass  filter  designed  to  allow  fa- 
tigue-free CW  listening. 

SSB  Sounds  Good,  Tool 

An  LM380  audio  amplifier  gives  the  Back- 
packer II  plenty  of  audio  to  drive  a  small 
speaker,  If  you're  used  to  a  direct  conversion 
receiver  with  a  wimpy  LM386,  you'll  tie  in  for 
a  nice  surprise  at  the  amount  of  audio  coming 
from  this  little  rig.  You  can  get  a  maximum  of 
2  watts  of  audio  into  an  8  ohm  load  with  the 
LM380.  A  speaker  is  not  included  in  the  kit, 
but  there  is  room-a-plenly  to  add  one  to  the 
case  if  you  wish.  A  front*mounted  1/8-inch 
jack  for  a  headphone  is  included.  In  fact,  all 
the  controls  for  the  Backpacker  II  are  mount- 
ed on  the  front  panel. 

A  second  op  amp  provides  an  active  CW 
bandpass  filter.  The  two  position  CW  filter 
provides  a  180-cycle  bandwidth  on  CW-1  and 
a  1 10-cycle  bandwidth  on  CW-2.  Both  filters 
are  peaked  at  750  cycles.  You  can  set  the 
bandwidth  to  the  wide  position,  effectively  re- 
moving the  filler  from  the  audio  line.  With  the 
filters  out,  the  bandwidth  rs  approximately  2.2 
kHz  wkJe,  A  sidetone  Is  injected  to  the  audio 
channel  and  its  injection  level  may  be  set  to 
your  own  liking.  The  Sfdetone  volume  tracks 
along  with  Uie  audio  control. 

The  Backpacker  II  uses  differential  keying. 
This  is  a  fancy  way  of  saying  the  rig  shapes 
the  CW  signal  and  switches  over  to  transmit 
before  the  RF  reaches  the  antenna.  The  time 
sequence  differential,  keying  properly  and 
timely,  performs  several  T/R  functions.  The 
Backpacker  II  keys  very  nicely,  tt  has  elec- 
tronic QSK  keying,  making  for  silent  QSK 
keying  with  no  relay  chatter  breaking  the  quiet 
of  the  woods.  The  receiver  draws  25  mA  with 
no  signal  to  about  100  mA  with  reasonable 
volume.  The  enfire  Backpacker  II  weighs  in  at 
a  mere  23  ounces. 

The  Traiwmitler 

The  transmitter  is  made  up  of  one  driver 
stage  and  the  PA,  The  VFO  signal  is  applied 
directly  to  the  driver  via  a  trimmer.  This  pot 
can  be  used  to  set  the  output  power  of  the 


Courteous  Service  .  Discount  Prices  .  Fast  Shipping 


P.O.  Box  567  •  Van  Nuys,  CA  91408 


(USED)    "Hl-8" 
VtDEO  CASSETTE 


8  mm  Video  Camcorder  Users! 

We  Itavt  a  (lew  supply 

d1  th&s&  popular  T'1 20 

(120  minute)  Hi -6  video 

cas&ettes.  These  are 

Iflp  quality,  metal  oxide 

cassettes  Ihtit  were  used 

lof  a  short  time,  then 

btilr-ej^^ed    Each  cassette  has  its  own  p4astic  storage 

box  New.  they  would  setl  lof  cortsKlerab^  rrxKe  tftan 

we're  aslcing   Weve  sokl  ttKXJsamts,  arxj  our 

customefs  *ove  them.  Try  sofne  no*  l>e(ore  ifpey'te  all 


$3.00 


10  for  $28.00 


CAT»  VCU-fl 


FLASH  UNITS 


Newcompaci  flasti 
assemblies  Iwm  a 
U.S.  marujfacturef  €< 
carneras-  Operates 
on  3Vdc.  Measures 
Z1/2'x1  1/4Mdeairor 
(ise  as  a  strobe,  warning 
liglit  or  attention  getter. 
includes  hookup 
dtagram. 


^ v«#  9    each 

CAT#  FSH-1 

10  for  $35*00 

too  for  $325.00 


ULTRASONIC  PROXIMITY 
DETECTOR 


The  E01CX3  was  designed  for  use  as  an  auio/RV/Truck 
back-up  alami  It  consists  of  two  compu(©f  controlled 
40  kHz  ultrasonic  modules  thait  attach  to  the  back  of 
a  vetTEcle  and  warn  thio  driver  when  the  rear  of  the 
vehicle  i&  within  1 4  leal  of  another  object    A  digital 
display  that  dips  onto  the  rear-vie^  mirror  continually 
monitors  ttw  dstance  to  Ihe  object.  As  the  ^fehide  gets 
ciosef  to  tht  oibject.  an  audibfe  stgpnal  beeps  mside  ihe 
car  at  incf eas^ngfy  cioset  fntervafs    The*e  t&  ateo  a 
vssLtal  tndicatiH  The  u^irasonK:  modules  measure  5  81' 
long  X  1  W  wide  X  2.05'  and  tiave  swivo*  mounting 
bracitets   Operates  on  12  or  24  Vdc.  tncludes 
instructksns  lor  installation.  The  untts  are  all  new,  ifi 
Original  display  cartons  and  ris  far  a^  we  know,  in 
working  condition.  The  company  that  originally 
rnarketed  thi;s  device  Is  no  longer  in  business,  and  nio 
manulaciurer's  guarantor  is  in  effect   JVe  offer  f^eae 
isitrasonic  deSectors  &fl  an  ^xperimentaf  bssis  &nfy, 
&nd  in  no  way  msh  to  promote  thmr  u^efuifw^^  St 
an  aid  to  driving  a  motor  ve/i/cJe. 

P^r         Thit  iin»  Of  igiwrfy  idd 

$100 


$24.95 


CAT#  ED-TOO 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  lo  Vima.  Mas^tfrrCnrd  or  Discover 


ball 


Write 


For  A  Free 

64 

CATALOG 

.  liie  O  S  A. 


■JjpOlO'tftpryiiflM  I 


MAIL  ORDERS  TO: 

ALL  ELECTflONtCS 

CORPORATION 

P.O.  Box  567 

Van  Nuys, 

California 

9140B 

FAX  (818)  731-2653 


^af^dJg  00  postage^ 
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Sophisticated  repeater  control  solutions  at  affordable  prices 


FF-800  Repeater  Controller 

Alf  features  remote  programmabte  via  DTMF  of  serial  lerminal  interlace  (300  to  9600  fiaud}. 

S  user  definable  TX/RX  ports. 

Control  receiver  imput. 

BuilL-ln  autopaich  with  250  slot  autodial  er, 

Controt  via  lelephone 

@  Jogic  ouipiits  and  4  logic  Tr>puts. 

64  macros  lof  cusiofm  command  sequefices. 

Texas  insirufnen^s  TSP53C30  spsach  synthesizer  for  clean,  undlerstandabte  speech. 

Dtgital  level  controis  for  receiver  pons  and  tones. 

8  user  programmable  courtesy  lones. 

8  voter  logic  inputs  -  sefed  courtesy  tone  Ort  tasi  RX  or  most  active  RX. 

Battery  backed  real-time  Clock  and  sctteduler. 

Available  peripherals: 

•  FF-G99  for  IC&0 1/900,  Vaesu  CAT,  ICOM  HF.  Kenwood  HF.  and  Doug  Hall  interface,  (lo  be  announced). 

•  FF-0070  Digital  Voice  Reco refer  -  Playback  voice  ID'S,  furkClion  annuciators,  arxl  user  mail  box.  Only  S27S,00 
plus  S  &  N  (includes  t&e  seconds  of  memory.  expandabEe  on  tioard  lo  over  10  min,} 

•  Transor£>  circu^  protection  on  power  and  phone  hn^. 

•  Plus  much  mote*  Onty  S690  00  plus  S/H 

•  OpfionaJ  1 9~  rack  chassis  wi  Ih  disptay  S32S      plus  S/H. 

FF-8070S  Stand- Alone  Digital  Voice  Recorder/Repeater  Controller 

•  operates  wilh  arty  repeater  controller  or  as  stand  alone  unit. 

•  One  repeater  port  and  one  link  port, 

•  Optional  auiopatch  interface  (to  be  announced). 

•  CW  ID  or  digital  voice 

•  Pfogrammable  timers  for  time  out,  coMtlesy  delay,  and  hang  lime. 
■  Up  to  6  rotating  DVR  IDs  and  4  rotating  DVR  tail  messages 

•  Majt  bfox  voice  messaging  system  wijh  user  recoicJed  piompis-can  store  up  to  15  messages  of  20  seconds  each. 

•  Battery  backup  connector  tor  user  supplied  battery  for  majntamimg  DVR  tracks  during  power  outages, 

•  168  seconds  of  factory  instated  memoty,  e^cparFdab^e  on-boafd  to  ovef  10  nrirules. 

•  S295  00  pkis  S/H.  Addflionat  memory;  Call  for  pnoe. 


All  products  come  with  a  30  d^y  money  hack  guarantee  and  a  1  year  warranty  on  parts  and  labor. 

P.O.  BOX  2363,  ROLLA,  MO  65401 
SYSTEMS  <3H>S6S^716 


AFFORDABLE  REPEATER  COATROL  SCJW/TYOAS" 


COD.  Pfepay.  Chec(<.  MO 


CIRCLE  344  ON  READER  SER  v  iCE  CAHD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today.  .  .  1-800-274-7373 


A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THEftB'S  ONE  NOW! 

Ho,  we  won't  insult  yout  tnteUigence  by  teMing  you  that  it's  a 
"haifwave*  or  that  ANY  vertical  wHI  operate  more  efficientfy  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  If  you  want 
expensive  fairy  tales  talk  to  our  competitors*  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you1l  work  DX  that  the  shorter 
and  more  lossy  no-radial  "half waves"  can'l  touch  because  both  the 
HF6V'X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternui  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way] 


Model  HF9V-X  (shown  to  the  left)  for  30/75,  4C,  30,  20, 
17, 15j  12, 10  and  6  meters. 


Wlodel  CPX  counterpoise  kit  for  BuUernut  models 
HF9V-X,  HF6V,  and  HF6V  X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

|L^  X        BUHERNUT  ELECTRONICS  GO. 

EK  /P.O.  Box  1234,  Olmito,  TX  78575  (210)  350  5711 


1^ 
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Backpacker  If.  A  2SC799  provides  the  bang 
for  the  transmitter  The  Backpacker  II  will  pro* 
duce  about  2  watts  output  on  40  meters. 
more  ihan  enough  to  provide  woddwide  conv 
municallons.  The  PA  is  protected  against 
high  SWR  by  a  36  volt  zener  diode.  The 
transmitter  output  is  fed  into  a  half-wave  tow- 
pass  filter  £o  suppress  any  harmonics.  The 
transmitter  requires  12-14  volts  at  300  rrtA. 

The  transmitter  uses  an  RCA  phono  jack 
for  the  antenna.  Thinking  Bill  was  just  being 
cheap.  I  wondered  why  he  dtd  not  use  ari 
SO-239 — until  J  read  through  the  manuaL 
The  silk-screen  for  the  antenna  jack  is  ap- 
plied low  enough  to  aflow  the  builder  to  add 
an  antenna  jack  of  his  choice.  You  can  use  a 
SO-239  or  a  8NC  connector  if  you  wish.  Of 
course,  you  can  always  just  use  the  RCA  jack 
supplied  for  the  antenna. 

Putting  \t  Together 

My  Backpacker  II  came  aJmady  assembled 
and  tested  so  I  did  not  have  the  pleasure  of 
building  it  myseff.  For  those  looking  for  a  di- 
version for  the  weekend,  the  Backpacker  II 
is  going  to  make  you  feel  right  at  home  with 
the  soldering  iron.  However,  the  Backpacker 
II  is  not  for  someone  building  their  first  kit. 
A  good  basic  knowledge  of  soldering 
and  knowing  what  a  diode  looks  like  and 
how  this  guy  goes  on  the  PC  board  is  a  must. 
At)  coits  come  fully  wound  and  ready  to  be 
installed. 

The  case  needs  mentioning,  too.  It*s  solid 
5052  aluminum  with  epoxy  silk-screened  let- 
ters. They're  lough  enough  to  be  washed  with 
Formula  409  and  still  remain  on  the  alu- 
minum. Thankfully,  there  are  no  holes  in  the 
cat>inet  for  dirt,  twigs  or  critters  to  move  in. 

There  are  many  wires  connecting  the  three 
PC  boards  together.  It  would  be  very  easy  to 
get  messed  up  and  put  the  wrong  wire 


in  the  wrong  hole. 
A  highlighter  pen 
would  be  very  use- 
ful in  keeping  track 
of  what  wire  goes 
where. 

The  manual  con- 
tains all  you  could 
ask  for  in  getting 
your  Backpacker  II 
on  the  air.  There's 
even  a  section  on 
antennas.  There  is 
a  complete  parts 
Ifst  and  a  set  of 
oversized  PC  parts 
placement  dia- 
grams. Full  adjust- 
ment and  set-up 
procedures  are  in- 
cluded. If  you  can't 
get  it  to  work,  there 
is  also  a  trouble- 
shooting guide  to 
help  you  track 
down  the  trouble. 
The  Backpacker  ]| 
comes  with  a  90- 
day  parts  warranty. 

Out  in  the  Woods 


Photo  B.  Under  the  hood  of  the  Backpacker  II  you  can  see  the 

transceiver's  three  vital  PC  boards. 


Running  the  Backpacker  II  In  the  woods 
proved  to  be  a  lot  of  fun!  I  used  a  random 
wire  for  an  antenna  and  a  small  Ten-Tec  an- 
tenna matcher.  A  small  10  watt  solar  panel 
and  a  6.5  amp/hour  gel  battery  provided  the 
power. 

Using  a  high  performance  direct  conver- 
sion receiver  is  hard  to  describe.  Signals 
seem  to  POP  out  of  a  noiseless  background. 
There  are  no  birdies  to  contend  with  and  no 
phase  noise  from  a  PLL  to  get  in  the  way. 


The  time  sequence  differential  keying  proved 
very  nice  and  the  QSK  worked  quite  well. 
With  a  nominal  1 .5  watts  out,  there  is  enough 
bang  to  make  things  interesting  without  fret- 
ting about  the  t:atteries  going  flat 

I  made  contacts  all  up  and  down  the  East 
Coast  using  the  Badtpacker  IL  It's  a  solid  40 
meter  transceiver  that  I  know  you'll  have  a 
good  time  with.  It's  even  more  of  a  delight 
when  you're  working  the  worid  from  your  own 
stump  [n  the  woods. 
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Hymber  8  on  your  Feedl»ack  card 


The  RASER  Revisited 

How  this  superior  HF  dipole  antenna  can  be  improved. 


The  original  article  on  the  RASER  ('The 
RASER:  A  Novel  Wire  Anlenna  Sys- 
tem/' by  James  E.  Taylor  W20ZH,  73  Ama- 
ieut  Radio  Today,  September  1992)  showed 
how  a  dipolc  can  be  extended  to  provide  en* 
hanced  gain  with  a  length  much  less  than  ihc 
normal  two  half  waves  in  phase.  This  was 
accomplished  without  the  need  For  either  a 
high-impedance  feedline  or  an  external  an- 
tenna tuner.  Both  end- fed  and  center- fed  op- 
lions  were  described.  This  article  wiil  show 
how  [  increa^s^  the  gain  of  the  RASER  ap- 
preciably while  using  an  improved  coupler 
circuit,  which  also  provides  decreased  feed- 
line  radiation. 

The  RASER  Concept 

The  center-fed  RASER  fur  75  meters  is 
comprised  of  a  dipole  lengthened  by  self- 
rcsonant  Divided  Coherent  Radiator  (DCR) 
sections  on  either  side  of  the  center  feed 
point.  Since  the  RF  currents  in  the  adjacent 
DCR  sections  are  essentially  equal  and  in- 
phase,  the  antenna  shown  gives  a  power  gain 
of  roughly  a  factor  of  two  over  the  normal 
figure-eight  pattern  of  a  classical  dipolc. 
Such  a  20-seciion  RASER  is  shown  in  Fig- 
ure L  Each  DCR  section  is  composed  of  a 
chosen  length  of  wire,  which  acts  as  an  in- 
ductor, and  a  capacitor  which,  together  with 
the  inductor,  forms  a  series  resonant  circuit. 
The  wire  length  was  chosen  to  be  37  inches 
and  the  corresponding  capacitance  was  750 
picofarads.  Figure  2  shows  the  scheme  for 
mounting  the  capacitors,  which  were  potted 
in  insulating  foam.  I  adjusted  the  antenna  to 
resonance  by  changing  the  lengths  of  the 
two  terminator  wires  and  by  selecting  the 
capacitance  in  the  coupler  unit,  shown 
schematically  in  Figure  3.  The  coupler  unit 
used  a  bi filar- wound  powdered- iron  toroidal 
transformer  for  impedance  matching.  This 
20-section  RASER  was  used  at  W20ZH  for 
over  a  year  with  outstanding  results. 

How  Can  the  RASER  be  Imiproved? 

Critical  review  of  the  above  design  gives 
rise  to  three  construciive  questions: 

\.  Could  the  comrnon-mode  shield  ra- 
diation be  decreased  by  placing  the  shield 
connection  at  the  tap  on  the  trans fonner,  to 
bring  it  closer  to  the  electrical  center  of  the 
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Figure  2,  Capaciior  assemblii^s  in  the  DCR. 


by  James  E.  Taylor  W20ZH 

balanced  radiator? 

2.  Could  the  capacitor  in  the  coupler  unit 
be  eliminated  by  direct  connection  to  the 
feedline? 

3,  Could  the  inductive  component  then  re- 
maining at  the  feed  point  be  counteracted  by 
increasing  the  capacitive  reactance  of  the 
terminators,  i.e,  by  shortening  them?  If  so, 
can  the  number  of  DCR  sections  then  be  in- 
creased to  improve  the  gain,  without  a  net 
increase  in  the  overall  length  of  the  antenna? 

I  investigated  each  of  these  possibilities, 
and  made  the  following  improvements  in  the 
design. 

The  Batanced  Coupler  Circuit 

The  previous  coupler  circuit,  shown  In 
Figure  3.  which  involves  a  simple  autotrans- 


former  connection,  can  be  redrawn  as  in  Fig- 
ure 4  to  clarify  ground  relationships.  Refer- 
ring to  Figure  4,  the  two  halves  of  the  RAS- 
ER radiator  naturally  comprise  a  balanced 
symmetrical  circuit  with  a  virtual  ground  at 
the  center  Tt  is  apparent  that  the  shield  con- 
nection is  not  isolated  from  RF  ground  and 
should  ideally  be  placed  at  thts  center  rather 
than  at  the  right-hand  side  as  shown.  The 
unbalanced  feed  system  shown  does  not  dis- 
criminate against  common  mode  coupling 
with  its  attendant  feedline  radiation.  The  cir- 
cuit arrangement  shown  in  Figtuie  5  would 
improve  this  situation  by  placing  the  shield 
connection  electrically  much  closer  to  the 
natural  virtual  ground  of  the  radiator. 

I  experimented  with  this  change  (Figure 
5)  and  found  that  the  RF  current  on  the 
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Figure  5.  Original  coupler  umi — balanced  inpui. 


Figure  6.  improved  balanced  coupler  unii  [no  capadwr). 


shield  of  the  coax,  as  measured  by  an  MFJ  H- 
field  Antenna  Probe,  was  decreased  substan- 
tially. Resonance  measurements  using  a  noise 
bridge  led  to  changes  in  the  value  of  capaci- 
tance required  for  resonance.  This  is  consis- 
tent with  the  measured  reduction  of  common 
mode  coupling,  further  confirming  that  the 
answer  to  question  1  above  is  "yes.''  During 
these  experimcnis  i  noticed  a  prominent  reso- 
nance point  some  100  kHz  below  the  desired 
frequency  of  3,953  kHz,  This  led  to  experi- 
ments answering  questions  2  and  3  above. 

EliTmiiation  of  the  Coupling  Capacitor 

As  an  experiment,  I  replaced  the  coupling 
capacitor  by  a  direct  connection*  as  shown  in 
Figure  6,  This  leaves  a  substantial  uncom- 
pensated inductive  reactance  at  the  feed 
point,  which  lowers  the  resonant  frequency 


of  the  system.  The  measured  resonant  fre* 
quency  of  ihe  20-seciion  RASER  with  the 
lerminator  lengths  of  51'  4"  was  lowered  to 

below  3  J  MHz.  Thus,  the  answer  is  '*yes" — 
the  capacitor  can  be  eliminated* 

Re-Resonating  the  Radiator 

I  then  made  the  terminators  incrementally 
shorter,  which  raised  the  measured  resonant 
frequency  of  the  radiator  Since  the  tennina- 
tors  had  been  made  shorter  I  was  able  to  add 
more  EXTR  sections  for  greater  gain  without 
any  increase  of  the  overall  space  required. 
These  experiments  showed  the  desired  deep 
resonance  nulls  on  the  noise  bridge  with 
very  satisfactory  bandwidth.  Thus,  the  an- 
swer to  question  3  above  is  also  ''yes'' — the 
capacitor  can  be  eliminated  and  the  number 
of  DCR  sections  can  be  increased 


Thus,  the  procedure  which  I  followed  was 
first  ro  add  DCR  sections  and  then  to  adjust 
resonant  frequency  by  changing  the  length 
of  the  terminators.  I  found  that  increasing 
the  number  of  DCR  sections  to  12  on  either 
side  of  center  and  changing  the  terminator 
length  to  29  feet  gave  a  deep  resonance  null 
(signifying  a  pure  resistance)  on  the  noise 
bridge  at  a  frequency  slightly  above  4,0 
MHz.  This  indicated  that,  for  my  available 
space  of  some  200\  T  could  increase  ihe 
numljcr  to  30  DCR  sections  (15*  either  side 
of  center).  The  final  RASER  design  is 
shown  in  Rgure  7. 

The  Final  Design  Values  for  IVo  RASER 
Radiators 

At  W20ZH,  a  iwo-ekment  phased  array 
is  used  so  it  was  necessary  to  optimize  the 
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Figure  7.  Balanced  30-seciion  RASER — (cenier-fed). 


lengths  of  two  parallel  RASERS.  This  .sim- 
ply involves  adjusting  the  lengths  of  the  two 
identical  temiinaior  wires  until  the  desired 
frequency,  in  my  case  3.9535  MHz,  is  ap- 
proached The  final  design  values  are  sho^n 
in  Table  1. 

The  differences  between  the  two  RASERs 
are  probably  due  to  the  proximity  of  nearby 
buildings,  trees,  etc.  However  these  mea- 
sLircmetits  indicate  a  level  of  variation  lo  be 
expected  in  other  installations  of  this  out- 
standingly effective  antenna. 

Results 

The  experiments  described  produced  the 

serendipitous  results  of  a  simplified  design 
which  yields  improved  performance.  The 
use  of  a  coupler  connection  which  is  bal- 
anced to  ground  measurably  decreases  the 


feedline  radiation  due  to  common  mode  csoo- 
pling.  The  elimination  of  the  coupling  ca- 
pacitor simplifies  resonance  adjustment  and 
the  attendant  shortening  of  the  terminator 
wires  permits  Ihe  insertion  of  50  percent 
more  DCR  units  to  further  increase  the  gain 
of  the  radiator 

The  modifications  of  the  RASER  de- 
scribed above  were  confined  to  the  center- 
fed  version  because  this  configuration  is 
suitable  for  my  site.  However,  similar 
changes  can  be  made  in  the  end-fed  arrange- 
ment. The  procedure  would  only  involve  re- 
versal of  the  input  connections  lo  the  trans* 
former  in  the  coupler*  elimtnalion  of  the  ca- 
pacitor by  direct  connection,  and  experimen- 
tal adjustment  of  the  single  temiinaior  wire. 
All  other  adjustments  should  remain  as  de- 
scribed in  the  original  article.  Although  the 


parameters  indicated  above  arc  for  the  75 
meter  band,  the  design  can  be  modified  for 
any  other  band.  This  would  involve  using 
the  steps  of  design  described  in  the  original 
RASER  article,  but  scaled  for  the  chosen 
frequency  of  operation.  !t  would  be  interest- 
ing to  see  the  performance  of  a  RASER  de- 
signed for,  say,  20  meters,  where  a  high 
gain,  linear  beam  antenna  could  be  realized 
for  poinl-to-point  DX  communication. 

1  have  now  used  the  30-scction  RASER 
design  in  a  !wo-elemeni  phased  array  for 
several  months  with  even  better  results  than 
for  the  previous  20-seGEion  version,  it  is  my 
perception  that  the  directivity  has  been  im- 
proved and  the  large  capture  area  of  the  sys- 
tem for  reception  brings  about  a  dramatic 
decrease  in  fading  of  the  signals.  Results  ex- 
perienced when  I  have  occasionally  worked 
QRP  stations  lead  me  to  believe  that  this 
would  be  an  outstanding  antenna  for  thai  ap- 
plication. 

1  wish  to  acknowledge  the  patience  of 
many  hams  who  have  given  signal  strength 
comparisons  as  I  switched  several  available 
combinations  of  RASER  elements. 


Upda  tes 


Humb&T  9  on  y OUT  Feedback  card 


Nine  to  10  : 

Refer  lo  the  above  article  on  page  are  as  f  of  lows:  C4  *  0.01  ^F,  C7  *  0.01 

56  in  the  July  1993  issue.  KD4GRZ  [if,  C8  ^  100  pR  C9  -  0.01  ^R  C10  - 

has  pointed  out  a  typo  in  the  Parts  List  10  ^F  electrolytic, 
for  the  converter,  The  correct  values 


Wayite  Is  mad  us  belt  ..^and  he  doesn't  nant^'^u  to  take  it  an^mgrff! 

Declare  War! 

On  Our  Lousy  Government 

Fi^d  up  with  tlie  mess  in  Wasiiington? 
Ttic  TTiL-SK  In  your  stale  capital? 
Pnverty,  crimt?.  our  failttiji  SL-huots? 
Wavne  (^rccn  has  soiutififi5« 
Clever  <iOlut»oii5- 

Wayne  Green's  unique  reasoning  is  intriguing  — even  delight- 
fuL  Whether  you  are  horrified  by  his  proposals  or  you  embrace 
them,  it  is  impossible  to  ignore  the  basic  lesson  he  presents:  ft  is 
time  to  bring  logic  ^  not  emotions  —  to  bear  on  America's  dilem- 
mas. His  spin  on  America  in  the  90\s  helps  us  to  understand  how 
simple  the  seemingly  complex  issues  are.  All  it  takes  is  looking  at 
them  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume.  Declare  War!  is  full  of 
thought  provoking  ideas  and  solutions  to  some  of  the  most  diffi- 
cult problems  facing  our  country  lodav ,  Regular  price:  $12,95 

Special  For  73  Readers 


Only— $10.00 


(pUw  S},S\  shipping  iS;;  hmiiJIin^l 


Order  Toil-Free:  800-234-8458 


INTRODUCING  THE  UNIVERSAL  M-400 
A  totally  new  concept  in  code  /  tone  readers! 


■  Baudot 

■  SItor  fiJB 

m  ASCII 

■  Swed'ARQ 

■  FEC  A 

■  FAX 

■  POCSAG 

■  GOLAY 

■  ACARS 

•  A  RTTY-reacfer  ancf  tone-decoder  In  one!     m  DTMF 

•  Easy  to  read  two-line  40  character  LCD.      ■  CTCSS  (PL) 

•  No  computer  or  monitor  required.  ■  DCS  (DPL) 

Forget  the  limitations  you  have  come  to  expecHrom  most  "readers". 
The  self-contained  Universal  M-400  Is  a  sophisticated  decoder  and 
lone  reader  olfer  ing  an  exceptional  range  of  capabililies.  The  S  WL  will 
be  able  to  decode  Baudot.  SITOR  A  &  B.  FEOA,  ASCII  and  SWED- 
ARQ.  Weather  FAX  can  also  t)e  decoded  to  the  printefporL  TheVHF- 
UHF  listener  will  be  able  to  copy  the  ACARS  VHP  aviation  teletype 
mode  plus  GOLAY  and  POCSAG  cSgftal  pa^or  modes.  Off-the-air 
decoding  of  DTMF.  CTCSS  (PL)  and  DCS  is  also  supported.  The  M- 
400  can  even  be  programmed  to  pass  only  the  audio  you  want  to  hear 
based  on  CTCSS.  DCS  or  DTMF  codes  of  your  choosing.  The  M-400 
can  run  from  1 2  VDCorwIlh  the  supplied  wall  adapter.  The  American- 
made  Universal  M-400  is  ffie  affordaW©  accessory  lor  every  short- 
wave or  scanner  enthusJasL  Only  $399.95  (+S6  UPS). 


Universal  Radio 

6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Orders:  800  431-3939 

♦  Info.;       614866-4267 


FREE  CATALOG 

This  huge  100  page  cata- 
log  covers  everything  for 
the  shortwave,  amateur 
and  scanner  enthusiasts. 
Request  It  today! 
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73  Review 


Number  1 0  on  your  Feedback  card 


by  Steve  Katz  WB2mK/6 


The  M  FJ-451 

Morse  Keyboard 

A  perfect  fist,  right  out  of  the  box. 


MFJ  Enterprises,  inc. 

P.O.  Box  494 

Mississippi  State  MS  39762 

Telephone:  (601)  323-5869 

Orders:  (800)  647-1800 

Fax:  (601)  323^6551 

Price  Ciass:  589.95 


As  an  avid  CW  operator  wlio  uses  this 
albeit  archaic  mode  more  than  any  other, 
I  was  overjoyed  to  see  MFJ  introduce  their 
new  MFj-451  Morse  Keyboard;  finally,  an 
affordable,  state-of-the-art  product  that  will  fit 
into  nearfy  anyone's  station  and  budget!  Even 
better,  this  item  is  almost  totally  setf -con- 
tained and  requires  no  connection  to  a  com- 
puter to  make  it  work,  allowing  die-hard  CW 
ops  like  me  to  take  ft  portable,  (f  say  "almosf 
self-contained  because  it  does  require  a 
source  of  12  VDC  power  and  cannot  be  oper- 
ated from  an  enclosed  battery— too  bad.  Its 
current  consumption  of  about  250  mA  DC — 3 
watts! — would  not  allow  a  little  S  volt  Duracell 
or  Er^rgizer  to  last  very  long,  anyway.) 

t  don't  know  about  you^  but  I'm  really 
turned  oft  by  new  products  that  take  hours  of 


set-up  time  and  pouring  through  instructions 
to  operate.  This  is  probably  why  I  onty  use 
computer  software  that  is  so  intuitive  it  re- 
quires no  more  than  ioading  \n  a  disk  to  get 
going.  The  MFJ-451  is  perfect  for  those  of  us 
who  like  to  just  *'piug  and  play."  Although  it  is 
supplied  with  a  well-written,  nine-page  in- 
struction manual,  reading  the  instructions  Is 
not  prerequisite  to  using  the  keyboard  as 
soon  as  you  take  it  out  of  the  t>ox.  I  had  mine 
on  the  air  within  about  two  minutes  after  the 
UPS  shipment  arrivedl 

The  MFJ  Morse  Keyboard  is  actually  two 
items:  The  keyer,  which  is  enclosed  in  a  tiny 
1-1/4*  X  3-1/4'  X  4-1/4"  (HWD)  bEack  metal 
case  that  also  contains  the  power  QN-OFF 
switch,  sidetone  monitor  volume  adjust  con- 
trol and  monitor  speaker;  ar>d  the  keyboard. 


which  is  a  standard  PC-AT  keyboard  with  a 
normal  fIve-pIn  DIN  connector  Qust  like  any 
PC  keyboard).  The  keyboard  supplied  by 
MFJ  is  made  by  Mitsumi  Electric  Co.  in 
Malaysia  and  is  of  very  high  quality  with  an 
excellent  "feel,"  but  any  AT  keyboard  will 
work  as  well.  The  manufacturer  warns  that 
use  of  an  XT  keyboard,  or  using  an  AT  key- 
board switched  to  the  *X*  mode*  will  not  work 
and  may  even  damage  the  keyer,  so  if  you 
don't  already  have  an  AT-type  keyboard,  Td 
surely  recommend  using  theirs.  Although 
there  are  other  differences,  an  AT  keyboard  is 
most  easify  recognized  by  its  row  of  12  func- 
tion keys  (F1-F12)  across  the  top,  above  the 
standard  typewriter  keys.  (XT  keyboards  ordi- 
narily have  just  10  function  keys  F1-F10,  lo- 
cated on  the  left-hand  side  of  the  keyboard. 
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Photo  A.  7776  MFJ-451  Morse  Keyboard  Keyer  is  pnmahiy  a  keyboard,  as  you  can  see.  The  keyer  electronics  is  ail  inside  the  tiny  blacii  box.  The 
fmntpmi^t  contains  onfy  a  voiume  conirot,  status  indicator  L£D,  and  sidetone  voiume  control. 
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arranged  in  two  verticaf  cx}tufnns.) 

The  keyboard  supplied  fay  MFJ  with  the 
Model  451  keyer  has  abbreviated  operating 
instructions  describing  the  12  function  key 
operations  printed  on  a  iabel  placed  in  the 
upper-right  corner  of  the  keyboard.  A  key 
overlay  or  a  long  label  placed  above  the  12 
function  keys  might  be  nicer,  but  this  thing  is 
easy  to  get  used  to,  and  once  you've  used  it 
for  an  hour  or  so.  there's  no  longer  any  need 
to  refer  to  the  label,  anyway. 

The  keyer  unit  itself  is  so  small  and 
lightweight  that  it  could  probably  be  *Velcro" 
attached  to  most  rigs  in  an  OLitHDf*the-way  k>- 
calion,  You  really  don't  need  to  access  its  two 
controls  (ON-OFF  and  sidetone  rnonitor  vol- 
ume tevet)  at  all  if  your  transmitter  or 
transceiver  has  its  own  sidetone  and  you 
switch  power  to  the  keyer  along  with  your  ra- 
dio. Although  MFJ  doesn't  mention  this  in 
their  instructionSp  you  could  also  run  the  key- 
er off  a  regulated  source  of  5  volts  DC  with  a 
minor  rewjnng  job  intemalJy:  Just  rewire  the 
"outptif  terminal  of  the  7805  regulator  chip 
US  to  the  "DC  inpuf  jack  on  the  rear  panel  of 
the  keyer,  and  it  will  run  on  5V;  however,  if 
you  do  this,  be  sure  to  never  connect  that 
lack  to  a  higher-voltage  source,  or  youll  risk 
destroying  the  80C32  keyer  chip  U1 ! 

The  keyer  has  just  five  rear-pane!  connec- 
tions: Keyboard  In  (five-pin  DIN),  Power  In 
(12  VDC,  using  a  standard  2.1  mm  coaxial 
plug  with  center  positive);  Paddle  In,  which 
allows  use  of  a  conventional  three-terminal 
electronic  keyer  paddle,  should  you  decide  at 
some  times  to  not  use  the  keytK>ard  (3.5  mm 
stereo  •mrnr  phone  plug);  Extemal  Speaker 
Oul»  to  override  the  internal  monitor  speaker 
(standard  3.5  mm  monaural  "mini"  phone 
plug);  and  Keyer  Out,  which  is  the  keyed  fine 
to  your  transmitter  (RCA  phono  plug).  The 
keyer  output  can  be  arranged  to  key  both 
positive  and  negative-polarity  transmitters 
and  comes  factory- wired  to  support  positive- 
keyed  solid-state  transmitters.  MFJ  calls  this 
"direcr  keying  (as  opposed  to  "grid-block" 
negative  keying,  used  in  nrtany  older,  tube- 
type  rigs)  and  uses  a  VN10KM  power  FET  as 
the  internal  keying  switch — a  good  choice  of 
device  for  the  application. 

Like  all  keyboard  keyers  I've  seen,  the  key- 
er uses  a  buffer  between  the  keyboard  and 
the  keyed  output  line,  so  you  can  "type 
ahead"  of  your  actual  sending  speed,  up  to  a 
maximum  of  200  characters.  Adjusting  the 
keyer  sending  speed  to  be  precisely  the 
same  as  your  typing  speed  wi]l  result  in  "real 
tme'  sending,  which  is  very  tricky  at  best  and 
leads  to  jerity-sounding  sending.  It  is  much 
better  to  set  the  sending  speed  to  be  sorrte- 
what  slower  than  your  aduaf  typing  speed, 
and  use  the  type  ahead"  buffer  to  take  up 
the  slack.  Since  J  type  at  75-80  wpm  (375- 
400  characters/minute),  and  nobody  can  real- 
ly copy  code  that  fast,  1  found  it  convenient  to 
set  the  sending  speed  (accomplished  by  de- 
pressing F3  and  then  typing  a  two-digit  speed 
from  *05"  to  "99"  wpm)  at  a  normal  conversa- 
tional rate  of  maybe  20-30  wpm.  Then  I  hap- 
pily type  away  at  my  more  comfortable,  faster 
speed.  For  a  real  ^ist,  this  takes  no  getting 


used  to  at  all,  but  for  a  tiunt  and  peck"  typist, 
this  might  fake  a  bit  of  setf-training. 

To  let  you  know  that  you*re  running  out  of 
buffer  memory,  the  keyer  sidetone  frequency 
lowers  in  pitch  when  the  buffer  is  filled  to  180 
characters.  When  the  200-chafacter  buffer  is 
compEeteiy  filled,  the  sidetone  will  sound  an 
error  message  with  all  additional  keystrokes^ 
Pressing  the  "escape"  key  (ESC)  on  the  key- 
board while  it  is  sending  your  type-ahead 
message  will  immediately  stop  the  keying 
and  clear  the  buffer.  Pressing  the  "pause*"  key 
(upper  rfght-hand  comer  of  the  AT  keyt)oard, 
nejct  to  "scroll  lock")  will  stop  the  message,  al- 
low you  to  insert  additional  text  using  a  pad- 
dle key,  and  not  clear  the  remaining  buffer 
memory;  then,  pressing  the  "escape"  (ESC) 
key  wi?l  continue  playing  the  buffer  memory 
where  it  left  off  before  pressing  "pause." 

In  addition  to  the  sending  speed  being  ad- 
justable by  keyboard  command  as  described 
eariier.  additional  adjustments  may  be  made 
for  sidetone  frequency  {F2);  keyer  weighting 
(F4);  two  100-character  messages  which  may 
be  preprogrammed  (F5  and  F7);  playing  the 
contents  of  those  two  memories  (F6  and  F8); 
putting  your  transmitter  into  the  "tune'  mode 
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Photo  B.  The  rear  panel  of  the  MFJ'451  key- 
er box  contains  I/O  ports  for:  12  VDC  in;  key- 
ing output;  external  speaker;  paddle  input; 
and  keyboard  input. 

by  sending  continuously  (similar  to  closing  a 
hand  key)  by  using  ar>other  function  key  (F1); 
and  even  converting  the  keyboard  space  bar 
to  a  hand  key  (F12).  When  you^re  entering 
text  into  one  of  the  memories,  your  keying 
sounds  on  the  local  sidetone  monitor  but  the 
keyer  does  not  key  your  transmitter.  Another 
way  to  practice  using  the  keyboard  while  it  is 
connected  to  your  transmitter,  when  you  want 
to  hear  what  you're  keying  in  on  the  sidetone 
speaker  but  don't  want  the  keyer  to  actually 
send  a  sigrxal  over  the  air,  is  accomplished  by 
using  the  Key  Output  Disable  function  (F9). 
Two  other  function  keys,  F10  and  F11,  are 
used  for  serializing  messages,  such  as  would 
be  required  in  the  ARRL  Sweepstakes  and 
some  other  contests. 

The  MFJ  Morse  Keyboard  is  set  up  to  send 
not  only  regular  atphanumeric  characters  (A- 
Z  and  0-9).  but  many  amateur  radio  prosigns 
as  well.  These  include  popular  prosfgns  like 
BT  (double  dash,  used  between  thoughts  in- 
stead of  a  period);  HH  (eight  dits,  used  to  in- 
dicate "error");  AS  (standby);  AR  {end  of 
transmission);  SK  (end  of  contact);  as  well  as 


many  not-so-poputar  ones  like  AL  (new  para= 
graph);  SX  (dollar  sign,  S);  KN  (response  ex- 
pected from  one  station  only,  directed)  and  so 
forth.  To  use  the  prosigns  effectively,  one 
must  pretty  much  memorize  which  single  key 
sends  them.  For  example.  BT  is  sent  by  us- 
ing the  =  (equals  sign)  key;  the  error  mes- 
sage (eight  dits)  is  sent  by  using  the  @  key; 
AS  is  sent  by  using  the  ^  (ampersand)  key, 
etc.  Some  of  these  prosign  assignments 
aren't  particularly  logical  and  it  takes  some 
getting  used  to,  but  the  limitation  is  the  AT 
keyboard,  of  course.  Again,  a  keyt)oard  over- 
lay provided  by  MFJ  might  help  users  re- 
member these  key  assignments.  Regular 
punctuation  sigros  like  .  (period);  ,  (comma);  / 
(slash  bar.  used  to  indicate  portable  opera- 
tion); and  ?  (question  mark)  use  the  regular 
keys  that  are  so  labeled. 

The  MFJ-451  also  includes  three  "embed- 
ded command"  functions  which  are  ad- 
dressed with  two  keystrokes  rather  than  a 
single  one.  For  the  embedded  commands, 
CTRL  (the  Control  key,  located  at  the  lower 
left  and  right  of  the  AT  keylxiard,  below  the 
SHIFT  keys)  is  used  along  with  the  keys  for 
L,  P  or  S,  depending  on  which  embedded 
oofTTmand  feature  you  are  ustng.  CTRL-L  cre- 
ates a  repeated  message,  like  a  beacon  iden- 
tification or  a  CQ,  which,  after  addressed,  will 
play  repeatedly  until  stopped  by  pressing 
ESC  (escape),  CTRL-P  allows  the  insertion 
of  a  timed  pause  within  a  message.  CTRL-S 
allows  the  insertion  of  a  sequential  serial 
number  within  a  message*  and,  to  avoid 
wasting  time,  sends  the  letter  "N"  for  nine  and 
a  T"  for  zero,  just  like  experienced  CW  oper- 
ators do.  These  functions  are  all  quite  harKJy. 

The  message  memories  addressed  by  F5 
and  F7  (and  played  back  by  F6  and  FS)  are 
limited  to  100  characters  each,  which  is  more 
than  sufficient  for  anything  I  could  think  of.  So 
that  you  needn't  count  characters  when  pro- 
gramming these  merrK>ries,  the  sidetone  pitch 
lowers  in  frequency  when  you  type  past  90 
characters,  letting  you  know  you  only  have  10 
characters  left  in  meT^ory, 

The  Morse  Keyboard  operates  as  naturaJiy 
as  a  typewriter  and  ^joes  not  require  a  lot  of 
thinking  dunng  operation.  If  you  make  a  typ* 
ing  mistake,  simply  press  the  BACKSPACE 
key  and  the  keyer  will  erase  the  last  charac- 
ter typed  and  allow  you  to  make  a  correction* 
The  space  bar  inserts  a  word  break  space  in 
the  text,  just  like  you  are  used  to  doing  with  a 
typewriter  or  word  processor  TTie  SHIFT  key 
enables  upper  case  characters  if  applk:able. 
(In  alpha  text,  the  SHIFT  does  nothing;  but 
punctuatbns  and  prosigns  can  be  addressed 
and  changed  with  the  SHIFT  key.) 

hkiw  does  it  work  on  the  air?  Like  a  dream. 
As  I  sard,  this  product  takes  literally  ^ero  fa- 
miliarization period  for  an  experienced  typist, 
and  operates  intuitively  enough  for  immediate 
use  right  out  of  the  box.  I  didn't  get  around  to 
reading  the  instruction  manual--which  is  im- 
printed with  the  bold  warning  "Always  Read 
All  Instructions  Before  Operating  New  Equip- 
menf  on  its  cover — until  after  my  first  couple 
of  cfozen  QSOs.  This  is  the  perfect  device  for 
those  who,  like  me,  enjoy  instant  gratification 
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with  a  new  loy,"  Because  I  hadn't  used  any 
kind  of  keyboard  keyer  in  years,  I  was  just  a 
bit  shaky  during  my  first  few  contacts  and 
sent  apoiogies  in  advance  for  any  mistakes  I 
might  make:  "Bear  with  me,  OM,  Vm  using  a 
brand-new  keyboard  keyer,  so  pardon  my 
sending,"  No  excuses  were  necessary, 
though,  as  I  had  it  all  under  control  right  from 
the  start.  Everyone  complimented  my  won- 
derful list."  although  I  wasn't  doing  anything, 
just  happily  typing  my  thoughts  on  a  key- 
board as  I've  done  since  I  was  a  kid  in  grade 
school. 

Dream  On  Department 

When  a  product  Is  this  easy  to  use  and  so 
reasonably  priced.  I  feel  badly  about  asking 
for  anything  more.  But  nothing  is  perfect,  and 
we  hams  are  impossible  to  please,  so  here 
goes.  The  MFJ-451  does  not  make  use  of  the 
numeric  keypad  on  the  right-hand  side  of  the 
AT  keyboard,  so  numbers  must  be  sent  using 
the  numeral  keys  on  the  main  QWEFfTY  key- 
board (top  row).  For  those  of  us  who  are  real- 
ly used  to  using  calculators,  this  is  a  tiny 
handicap:  Td  rather  use  the  numeric  keypad 
and  wish  St  were  enabled  by  the  MFJ 
firmware-  Next,  rather  than  two  100-character 
merTK>ries.  I'd  rather  see  four  or  five  smaller 
menrtofbs.  I  never  have  anything  so  brilliant 
to  send  that  it  would  require  100  characters, 
but  I  might  want  to  use  a  bunch  of  smaller 


memories  in  a  contest.  Example:  For  contest- 
ing with  a  nomia!  memory  keyer  (and  pad- 
dle). I  often  load  one  memory  with 
"WB2WlKr  another  one  with  "QRZ?  DE 
WB2WIK;"  another  with  a  full-length  (3  x  3) 
XQ;"  another  with  a  short  (1  x  l  or  2  x  2) 
"CQ;"  another  with  a  brief  contest  exchange 
like  TU  599  03  DE  WB32WiK  BK;"  another 
with  a  slightly  different  contest  exchange  Itke 

"The  MFJ-451  is  the  cat's 
meow  (am  /  aging  myself?) 

and  definitely  the  thing 

for  avid  CW  ops,  or  even 

casual  operators  who  enjoy 

CW  but  are  tired  of 

banging  away  on  a  key 

•CFM  TU  UR  599  03  DE  WB2WIK  BK;"  an- 
other with  "CFM  (or  QSL)  TU  73  DE  WB2WIK 
QRZ?"  and  so  fori:h.  Tm  used  to  this  format, 
as  most  CW  contesters  are.  Lastly,  I  wish  the 
MFJ-461  dfdn't  consume  so  much  DC  current 
and  could  be  operated  from  a  9V  battery  so  it 
would  be  a  true  stand-alone  unit  for  portable 
wQTk,  {tt  does  work  on  12V,  so  most  portable 
operations  can  support  it,  but  this  means  an- 
other DC  power  cable,  another  set  of  a>nnec- 


tions,  etc)  Note:  For  home  station  operation, 
MFJ  does  sell  a  "cube*  type  power  supply, 
the  MFJ-1312B  Power  Adapter.  Many  hams 
will  already  own  such  an  accessory. 

Wrapping  Up 

The  MFJ-451  is  the  cafs  meow  (am  I  ag- 
ing myself?)  and  definitely  the  thing  for  avid 
CW  ops,  or  even  casual  operators  who  enjoy 
CW  but  are  tired  of  banging  away  on  a  key.  if 
you're  a  reasonably  good  typist,  it  will  give 
you  a  perfect  "fist''  which  can  be  tailored  to 
suit  your  liking.  For  the  price.  I  can't  believe 
every  ham  who  ever  operated  CW  won't  want 
one.  The  MFJ-451  is  available  from  autho- 
rized MFJ  dealers  (which  are  everywhere) 
and  its  suggested  retail  price  is  only  $89.95. 
MFJ'5  address  is  P.O.  Box  494^  Mississippi 
State.  MS  39762.  They  have  two  unique  cus- 
tomer service  programs:  (1)  If  you  are  inter- 
ested in  any  MFJ  product,  they  will  send  you 
the  owner's  manual  on  request,  free  of 
charge:  (2)  It  you  buy  a  product  and  need 
technical  assistance  with  U,  they  have  a  toll- 
free  help  line,  which  is  (800)  647-8324.  MFJ 
has  come  a  long,  long  way  from  their  start  as 
a  little  company  producing  inexpensive  ham 
accessories  and  I  must  commend  them  for 
growing  rapidly  and  greatly  expanding  their 
product  line,  manufacturing  aJI  products  in  the 
U.S..  and  still  remaining  competitive  in  this 
very  aggressive  mari<etplace. 


RF  ENTERPRtSES 

TO  ORDER  1  -800-233-2482 

Serviced  Jr^o;  ?iB-76S*3254    Fax.:2l8-7fi5T'^ 


Compfete  inventory 


ANTENNAS 

TELEX/hy-gain 

CUSHCRAFT 
DIAMOND 


TOWERS 

ROHN 

HY-GAIN 
ACCESSORIES 


YAESU    ICOM    MFJ    AEA 


BELDEN  COAX: 

9913 


RG213/U 

RG^U 
RG-a/U 

RG-8X 

i|925ai  &D  ohm;  foam 

Qon't  uttlH  ior  leEEthari  ttw  b«ftt 


ASTRON 

POWER 

SUPPLIES 

RS-flA    RS-7A  RS-?2A 

RS-20A  RS-35A  RS-50A 

flS'20M  RS^35M  RS^SOM 

VS-20M  VS-351W  VS-501^ 

CALL  US  FOR  YOUfim 


COPPERWELD  ANTENNA  WIRE: 

^rjifvie<i  1  >±  ga.  Cut  10 ycu  wp^ct. 

ROTOR  CABLE: 

Htfcry  Duly  (B-iR  2-i:6j 

|r*  itock  Amphcnol  Conn^ctofi 

Connedton  JustalbidT  Jumpcn  A  custani  cable 

or  HI**  iKlfyf  Hi  «^  fwrA^WKto 


VISA  Mastercard 


J*  Ittimter^  in 


RF 

ENTERPRISES 

HCee  Be«580 
M«mfi«kd.  MN  5£4fi& 
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r^yV  rOVff  AHTENNA 
SOFIWARE  Da  THIS? 


Tito: 


■¥i     OH'    4L.1 


4» 
B 


I 


e 


fftH  thiit  y<]u'd 
otpQci  fnuD  a 
Ngh    perform- 

■no*  yi^  ap- 
N(^n^zefyde5l9n 
prtv'sni.    and 
don  it  with 

Blazing 
Spe^! 

kifVHF^UHF 


Quickyagi 


AW  $3  00  SAH  to  cxdwfe  mt  ude  USA 
USCtHdtvMO  -  15  Vi2i  1k3f)fyy 
Af«de^idd^5%   '    SASEIwnik) 

RAI  Enterprises  [so2W4^bi^ 

450e  Ha.  4teh  Dr.    PtKwnix.  AZ  S90» 


DIGITAL  VOICE  MAIL 


MAKE  YOLiR  ll»<:t^!ATfeit  JitORK  USEFUL 
(JIVE  rr  \  LIMQLIE  PEHSONAUTV 

*  Record  hU  jirAnip(a  pnd  mcsttiifiJH  in  un^ 
votcGf  accient  4)r  mn^a^c? 

"      Usie  vcklee  mHil  meniu;  tov  club  btiUcllilA 
and  opcratinif  In^tmcticins 

■  D^tfict  Emergency  LongTonje  ZcTQ 

*  LraiTe  iiieswi|{C«  in  iiulJ¥idusl  Tolec  tiiailbcnccs 

■  EAdJo  buiflar  alju-m 

Call  iolI-fre«  for  information  package: 
I-500>&63<S35|  or  direct:  i-004  82011^ 

-  one  month  unconditional  warrantj 
-one  y&ar,  parts  and  labQur 

-  Comp^iter  Board  ajid  Software  -  5259 

DIGITAL  Communications  Inc. 

894S  Shoolt  Road.  R.R.  §*,  Mission.  B.C.,  Canada,  V2V  SM2 
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Ki»'- 


llo 


MAGNET 
MOUNT 

Dual  Band  Mobile 

140  mhz,  440  mhi 

Multi-Wliiii  Mobile 

1 40  nyiz,  220  mhi,  440  mhz 

1 50  Watt  Powef  Rating 

Supplied  with  12tt  of  RG5B  Coax 

Ctioice  of  BNC  or  PL250  Connector 


COHTELCO  INDUSTRIES  INC. 

S&1  litcttdl  Rd.  Gltndrit  lti^l.fiQt39 
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WEFAX 

New  profJucts  lor  Weatfier  SatelHto  R<K)eptbn  on  1691  MHz 

1691  MHz  Dow  neon  verier 

IA0Clit  1691  A.  16^1  MHz  in  -137.6MH3t  IF, 

Rev  Noifio  figure  =  1.2dB 

Rev  Gain  o  aSdB  ■  PWR  12-1 4  VDC  ^£0OMA 

Assembled  and  tested.,......,.^ *..^....,Specja/$275 


169t  MHz  Preamp 

Model  1691  LNAWP,  1600-1700  MHz 

Naise  Figure  ^  ^SdB  -  gain  =  25d6 

Totally  we^Uhefproaf  hon&ng.  Type  'N'  Conr>ectofS. 

„  .  .— — ..  .  .  .  .— .  ■  ...  .  ■T^T.-.-.^.j—  .....  .^  .  r  in  iirm  Hurl  ii ,*5^iSCt3f    ^  I  £V 

1691  Mhz  Loop  Vagi 

Model  tS44LY.  44  Etern^nis.  Gaki  2€+  dG*.  length  9  foot, 
type  ht  coofieaor ^. ..„..„...„......,...., Speci^f  S9B 


Wnfe  for  FREE  catalog. 

DOWN  EAST  MICROWAVE 

R  R  1 .  Box  23 1 0  Troy,  M  E  04&a7'972 1  USA 

Phone  (207)  948-3741         Fax  (207)  948-51 S7 
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A  New  Look  at  a 

e  VFO/Exciter 

Stable  tuning  with  minimal  parts. 

by  Ken  Cornell  W21MB 


Some  20  years  ago  many  expcrimeniers 
became  iniereste^j  in  ihe  low  frequency 
experimcnlcr's  band.  To  work  this  band, 
which  ranges  from  160  to  190  kHz»  many 
so-called  "LOWFERS"  used  self-excited  os- 
cillators to  avoid  the  high  cost  of  low  fre- 
quency crystals. 

As  receiving  techniques  improved, 
including  ihc  use  of  extremely  sharp 
fillers,  a  stable  transmitting  frequency 
became  necessary  for  serious  com- 
munications. 

When  the  CMOS  4000  series  of 
Binary  Ripple  Counters  (frequency 
dividers)  became  available,  they  per- 
miiicd  us  to  use  high  frequency  crys-  ^ 
cals  for  control  and  provided  divider 
ouiputs  into  the  160  to  190  kHz  band.  The 
4024  and  the  4040  were  popular  ICs  using 
crystals  in  the  5120  to  6080  kHz  range;  us- 
ing the  "^divide  by  32"  output  would  put  you 
into  the  band.  The  frequency  limitations  on 
these  CMOS  4000  series  was  6  to  7  MHz. 


Some  years  ago,  the  liigh  speed  74HC  se- 
ries and  74HCT4000  series  became  available 
and  these  had  an  operational  range  up  to  50 
MHz.  The  pinout  of  the  74HC4(T24  and  the 
74HC  or  74HCT4040  arc  identical  to  their 
CMOS  4020  and  4040  counterparts,  with  the 
except  inn  that  their  operational  voltage  is  6 


£i] 


Due  to  ihe  light  coupling  and 
apparent  stable  load  on  the  oscillator 
with  the  key  in  either  the  up  or  down 
position^  keying  is  very  clean.  ^' 


for  160  to  190  kHz.  In  this  case,  any  drift  in 
the  oscillator  would  be  lessened  by  128 
limes.  The  end  result  was  an  extremely  stable 
signal. 

Next  came  the  tfioughi:  Why  not  use  this 
same  principle  to  build  a  1 60,  80  and  40  me- 
ter VFO/e?;citer?  By  using  VFO  tuning  from 
^  27.2  to  32  MHz,  and  by  using  "divide 
by  W  for  160,  divide  by  8  for  80  and 
divide  by  4  for  40  meters,  a  stable  VFO 
emerged. 


Ytflts  maximum,  making  them  ideal  for  oper- 
ating  with  a  5  volt  regulator  such  as  the 
7805. 

I  got  the  idea  of  using  a  74HCT4040  with 
a  VFO  operating  in  thc"20.48  to  2432  MHz 
range  and  using  the  ''divide  by  128"  output 


Constructioii 

I  breadboarded  several  circuits  and 
ended  up  with  the  version  shown  in 
^     Figure  L 

[  tntemionally  used  easily  available 
disc  ceramic  capacitors  to  see  how  stable  the 
VFO  would  be.  Normally*  silver  micas  and 
NPOs  would  be  called  for  in  a  VFO.  Howev* 
er,  1  was  quite  pleased  with  the  stability  after 
a  short  warm-up. 

Since  the  oscillator  is  operating  at  a  higher 
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Discover 
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KENWOOD 


T14-2»A  2. 
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R-500O1 
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Radio  City  inc. 

1-aO(M26-2891 
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2663  County  Rd.  I 

Mounds  View,  MN  55112 
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Figure  2,  Pinom  for  subsiimiing  with  the  74HC4024.  Note:  When  the  key  is  used  and  up, 
plus  bias  is  applied  to  Pin  2  which  disables  the  device.  When  the  key  is  dawn.  Pin  2  is 
grounded  and  the  chip  becomes  active.  This  also  applies  to  the  74HCT4040  at  Pin  IL 


frequency  than  the  used  frequency,  il  can  be 
left  running  and  that  heips  the  stability. 

Due  to  the  light  coupling  and  apparent 
stable  load  on  the  oscillator  with  the  key  in 
either  the  up  or  down  position,  keying  is 
very  clean. 

The  only  difficult  part  is  getting  the  prop- 
er tuning  range  using  the  slug  and  tuning  ca- 
pacitor CL  If  you  don't  have  access  to  a  fre- 
quency counter,  I  suggest  that  you  take  the 
"divide  by  16"  output  from  pin  7  and  tune 
your  receiver  to  the  1 500  to  2000  kHz  range. 
Use  a  good  variable  capacitor  of  50  to  75  pF 
for  CL  Tunc  the  receiver  to  1850  kHz  and 
with  the  tuning  capacitor  at  mid-range,  and 


adjiist  the  slug  in  LI  to  zero  beat.  The  tuning 
capacitor  should  now  be  able  lo  tune  1700  to 
2000  kHz.  If  the  capacitor  is  too  large,  you 
can  add  a  trimmer  capacitor  in  series  with 
&ame  and  adjust  the  tuning  to  suit. 

1  suggest  I  hat,  when  you*  re  satisHcd  with 
llie  tuning  range,  a  vernier  drive  be  used  for 
CL  Actually,  a  fixed  capacitor  for  CI  couid 
be  used  and  the  tuning  accomplished  by  us- 
ing the  slug  adjustment. 

For  those  who  wish  to  substitute  a 
74HC4024,  the  pinoul  is  shown  in  Figure  2. 

As  with  any  VFO,  sound  construction 
should  be  used  and  the  circuit  should  be 
enclosed  in  a  shielded  cabinet. 


Parts  Description 

C1 

See  text. 

L1 

9  Kims  #22  solid  Insulated  hook-up  wire  wound  on  a  5/16"  diameter  slug  tuned 

fofjn  rof  a  3/4"  winding  length. 

CapacHofS 

Ail  Higfi  XT  disk  l^pes  with  values  as  shown. 

Resistors 

All  1/4  watt. 

SW'1 

Rotary  switch,  threa  positions  used. 

Key  Jack 

To  swit  your  key  plug. 

Chassis  Kits 

Cabinet  K]U 

/Assembled  Cabinets 

Slope  BoK  KI!S 

UHF  A  VHF  Antenna 
Power  t)ivKlef  Kits 


Back  Shelves 

Rack  Equipment  Cabinels 

Antenna  Grounding  l^ts 

Tower  Mounted  Boic  Kits 
Dipole  Hangers 
Olhef  endostires 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K31WK 

5120  Harmony  Grove  Road,  [)ovsr,  PA  17315 

Phone  717-292^901 

Betvvaen  GPIil  and  d:3^PM  EST  Ev9t, 
"□fstributorshjp  Available" 


HamCall  CD-ROM 

U.S.  and  Iniematfonal  Callsign  L43okup 
Neajiy  I.OOO.OOO  UsUngs 
ThALL9aj:u)3  of  Public  Domain  Programs 

4%^\   Includes  Clubs  fit  MUitaiy 

Stm  S50.  +  S5  Shipping 
&  Handling  per  Order 
Works  on  PC  and  Mac 

Buckmaster's  HamCaJl  CD-ROM  boks  up 
cal^  in  seeotxta,  U.5^  cfttls  can  be  searcht^  by  any 
dement,  ti^udtng  name,  city,  slate,  cte  A  TSR  b 
iududed  to  ki6k  up  caJiiJ^na  Inmi  almOet  any  [eit 
applkaUon.   Prints  labeia.  No  han3  dJsJc  required, 
ttdythmg  is  on  one  CD  ROM!  New  CD-ROM  disc 
ev&j  AprlJ  and  October^  with  updated  listings  and 
dozens  of  new  pmgranu! 

QUCKMASTER 

Publishing 

St.  4.  Box  1630  MJncraJf  VA  331 17 
703"fi&4-577r      800:232^5928 


L  ^  J 
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ATTENTION  ACC  OWNERS! 

AND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


DVMS/1  + 

Digital  Voice  Mail  System 

*  1024  user  voice  mail  system,  works 
like  a  voice  BBS! 

^  All  features  prompted  by  a  pleasant 
female  voice! 

*  Storage  U  mi  led  only  by  avail  aMe  hard 
disk  space! 

*  Communicates  with  RC-85^6/850 
using  busy/data  tines! 

*  100  event  advanced  scheduler  with  real 
voice  ciock/calend  ad 

*  Background  upload/download  of  all 
files  via  optional  modem! 

*  Many  olher  features,  too  many  to  list  here! 

The  DVMS/1+  is  now  available  for  $349! 
DeiDO  cassette  and  manyals  available! 


XPERTEK  ELEl^mOMCS 

5512  Ernest  Road 
Lockport.  Nf^H  V  urk  J  409^ 
Can  todavl  (716)  4M^J4»08 
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Ideal  for  SKYWARN  and  A.R.E.S. 


Now  you  can  do  something 
about  the  weather 

The  ULTIMETER^  Home  Weather 
Station  protects  your  equipment,  helps  you 
alert  others  to  dangerous  weather  extremes 

This  ultra-reliable  Weaiher  Siiition  is  your  firei  alert  lo  changmg  local 
weather  condi lions,  gives  vou  up-Eo-the*second  data  to  tiansmit  on 

SKYWARN  and  A.R.E.S.  networks. 

The  ULTlMETFvR  11  tells  you  when  high  winds 
thiTcaten  so  you  can  cr^mk  down  your  lower  and 
safeguard  other  equipment.  You  get  over  20  weather 
ftjnctioni  vital  to  hain  and  other  homeowners,  in- 
cluding high/low  lempcrature  readings  wilh  pre-sci 
alarms  that  help  you  plan  your  day,  guard  against 
fm«tlbitc,  pmtect  plants  and  people. 

The  ULTIMHTHR  il's  milquc  low-impedance 
wind  sensor  (patents  pending)  msiMs  RFl.  improves 
relidbility  and  show^  speed  and  direction  stmutia- 
neously.  Comes  with  40  ft.  cable. 

HOME  WEATHER  STAT  ION.  ..only  $179 

Onkr  by  Dw;,  24  and  gtl  a  coupmi  Ibr  a  SECOND 

CON  TROl,  LTMT  far  rtmuie  use,  only  $49  (  S%  vulue  ) 

NEW  !  Add  our  PC  DATA  LOGGER ..Onlv  %ft9 


ACTUAL   Slifi:   a    J/^' 

Over  20  Weather  Functions 
including: 

•  Wind  Speed  and  Direction  •  Temperature  • 
Chill  factor  •  Alanns  •  Highs  /  lows /times  / 
dales  •  Metric  /  English  •  Quick-Mount  (no 
tools)  masthcod  moimting  •  Fa^t  easy  ''Point 
Sc  Plug"  direction  calibraiion  •  Optional  !>elf- 
emptying  rain  gauge  wilh  f  ifettme  wammiy  • 
Serial  oufput  for  optional  logger  >  30-day 
money  back  guarantee  *  Qne-y^ar  warrttnty 


Del-  in  US.  add  SS-25  shipping  &  ins.  NJ  tv^  dild  6%  uix 
Checks  VISA.  MC  accc^ilffd.  Credil  card  phone  onlefs: 

800-USA-PEET  (872-7338) 

FAX  orders:  908-517-0669 
PEET  BROS.  COMPANY 

601-3107  WiXKltanil  Rii..  W.  AUenhursi  NJ  0771 1 
Our  INtlt  Year        Frrr  Bwdiure  © 1 9M  tet  Btdi.  Co. 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECHl 


No  ottier  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world-  Only  Mark  4  gives  you 
Message  MasterTM  reai  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver   voting   •   clock   lime 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repealer,  controller,  and  receiver  winners. 


Phone:  #(508)  372-3442 
FAX;  /(f(508)  373-1 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  nnemory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  tt>e 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4< 


MfCRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 

23  Elm  Park,  Grovelavtd,  MA  01834 


2  meters  220  440 
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Number  12  on  yowRMdback  card 


by  Michael  Bryce  WBSVGB 


The  ARK  40 

QRP  Transceiver 

Enjoy  synthesized  tuning  in  a  low-cost  monoband  rig, 


S  &  S  Engineering 
14102  Brown  Ava, 
SmithsbiifgMD  21783 
Telephone:  (301)  416-0661;  Fax:  (301)  416-0963 
Price  Class:  $270;  optional  keyer,  $40 


I've  said  it  before  many  times:  "What  the 
world  needs  is  a  low-cost  synthesized  QRP 
transceiver."  Of  course,  all  my  friends  tell  me 
that's  a  pipe  dream  and  I'll  never  see  it.  Weilf 
its  the  '90s — and  (he  folks  at  S  &  S  Engineer- 
ing have  made  my  dream  come  true. 

The  ARK  40 

The  AHK  40  is  a  fully  synthesized  QRP 

transceiver  air^ning  5  watts  or^  the  40  meter 
band,  a  favontBOPP  band.  Band  coverage  is 
7.000  to  7.1999  MHz.  Several  other  bands 
are  also  in  the  works,  including  20  and  30 
meters.  The  ARK  40  is  a  CW  only  transceiv- 
er. Full  break-in  (QSK)  keying  is  used  in  the 
ARK  40, 

The  ARK  40  utiftzes 
a  superhet  receiver 
with  a  bandpass  of 
600  Hz.  The  receiver 
tones  in  100  Hz  steps 
via  a  push-button 
thumbwheel.  The  four 
digits  of  the  push-but- 
ton  tuning  switch  rep- 
resent 100  kHz,  10 
kHz,  1  kHz,  and  100 
Hz  respectively* 

Sensitivity  is  rated 
at  0.3  |iV  {10  dB  (S  + 
N)/N}  with  a  blocking 
dynamic  range  greater 
than  75  dB.  The  third 
order  Intercept  point  is 
a  rather  impressive 
>-i-10  dB.  The  ARK  40 
comes  to  you  as  a  kit, 
(or  under  $270.  An  op- 
tional keyer  is  840  and 
fits  inside  the  ARK  40. 
The  keyer  is  based  on 
the  Curtis  8044  chip. 
There  is  enough  room 
Inside  to  install  your 
own  keyer  board,  too. 

The  ARK  40  comes  with  a  guarantee  to 
work  as  specified  or  the  manufacturer  will  fix 
it  for  you.  If  there  is  a  problem  caused  by  a 
fault  of  their  own»  it  will  cost  you  only  one-way 
postage  to  the  factory.  If  if  s  your  fault,  theyll 
fix  ft  for  under  S2S-  The  manual  gives  all  the 
details  of  the  guarantee. 
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A  Look  Inside 

What  makes  the  ARK  40  stand  out  among 
the  rest  of  the  QRP  monobanders  is  the  syn- 
thesized  frequency  control  for  both  the  re- 
ceiver and  the  transmitter.  By  using  two 
phase-locked  loops,  the  expense  and  conv 
plexity  of  a  microprocessor  or  Direct  Digital 
Synthesizer  is  avoided. 

Signals  from  the  antenna  must  pass 
through  a  low*pass  filter  and  a  bandpass  filter 
before  reaching  the  diode  mixer.  The  band- 
pass filter  is  approximately  300  kHz  wide. 
The  ARK  40  really  holds  its  own  during  the 
nighttime  SW  broadcast  station  QRM.  thanks 
to  the  excefient  front-end  filters.  There  is  no 
RF  gain  control. 


Photo  A.  ThB  ARK  40  QRP  transceiver. 

By  generating  a  19.0000  to  19.1500  MHz 
signal  on  the  synthesizer  board,  and  then 
injecting  it  to  the  mixer  on  the  transceiver 
board,  the  result  is  a  12  MHz  IF  frequency. 
The  IF  filter  consists  of  four  matched  crys* 
tal  filters.  The  output  of  the  crystal  filter  goes 
to  a  variable  gain  amplifier  controlled  by  tf>e 


AGC  amplifier.  The  AGC  provides  good  con* 
troi  of  the  audio,  without  a  lot  of  pop  and 
click.  There  are  no  clicks  or  thumps  during 
keying.  The  AGC  action  is  one  of  the  nicest 
I've  used  in  a  QRP  rig  in  some  time.  A 
MC3361  IC  IS  used  as  a  product  detector  and 
BFO. 

By  flipping  the  audio  filter  on.  you  insert  a 
200  Hz  filter  into  the  audio  chain.  Audio  Is 
provided  by  an  LM386  audio  amplilier.  A 
sine-wave  sidetone  generator  is  injected  into 
the  audio  line  during  transmit.  The  sidetone 
volume  tracks  with  the  front-panel  audio  gam 
control.  You  cannot  change  the  tone  of  the 
stdetone. 
On  the  transmitter  side^  again  the  synthe- 
sizer provides  the 
necessary  signals 
required  by  the 
Iransmttter  praam- 
plifier  and  the 
IVIRF-476  final.  The 
final  is  biased  as  a 
Class-C  amplifier. 
To  steal  a  bit  of 
thunder  from  my 
computer  hacker 
friends,  the  trans- 
mitter is  ^hat  you 
see  is  what  you 
get."  The  transmit- 
ter does  not  *shift" 
down  In  frequency 
when  transmitting. 
If  you  have  dialed 
up  7.040.  you 
transmit  on  7.040. 

A  relay  controts 
the  T/R  functions  of 
the  ARK  40.  This 
relay  supplies  the 
required  transmit 
key  voltages  and 
toggles  the  anten- 
na between  receive 
and  transmit. 

First  Impressions 

Ifs  true  what  they  say  about  first  impres- 
sions. Opening  the  box  of  the  ARK  40  proved 
that  old  saying  once  again,  I'm  impressed! 
The  kit  contains  aJl  the  parts  you  need  to  fully 


Photo  B.  Front  panei  wiring  on  the  ARK  40  is  kept  nice  and  neat  with  waxed  cable  taang. 


assemble  tha  ARK  40,  The  only  tiing  you 
have  to  add  fs  your  time  and  some  solder. 

There  are  two  main  PC  t>oards  in  the  ARK 
40,  plus  one  smaller  PC  board  for  the  thumb- 
wheel buttons.  The  synthesszer  board  and  the 
transceiver  board  are  both  the  same  size. 
Each  PC  board  comes  sealed  in  its  own 
package  with  all  of  its  parts.  This  way,  you 
won't  get  the  parts  from  the  transceiver  board 
mixed  up  with  the  parts  for  the  synthesizer 
board.  Both  boards  are  double-sided  with 
plated-th rough  holes.  The  parts  placement 
guide  is  also  silk-screened  on  the  boards. 
The  boards  also  have  been  solder*reflowed, 
which  makes  soldering  the  parts  in  much 
easier. 

Putting  It  Together 

There  are  a  lot  of  parts  to  Ihe  ARK  40,  If 
you've  never  assembled  a  kit  before,  you'd 
t>0t!er  pass  on  this  one,  Ifs  rx>l  a  kit  for  first- 
time  builders.  If  you  don't  know  which  end  of 
a  diode  is  which,  don't  try  the  ARK  40-  You 
should  be  comfortable  working  with  double- 
sided  PC  boards  and  ICs.  You  should  also  be 
able  to  remove  a  part  property  should  the 
need  arise.  Removing  parts  from  a  double- 
sided  PC  board  can  be  a  real  pooperi 

T)me  is  the  one  element  on  your  side.  If 
you  take  your  sweet  time  this  can  be  an  en- 
joyable project  Kits  should  be  fun!  I  had  a 
good  time  with  the  ARK  40  on  my  workbench. 
In  fact,  I  find  it  very  relaxing  to  assemble 
electronic  kits.  My  wife  calls  it  "solder-fume 
therapy.''  I  assembled  my  unit  during  my 
Memorial  Day  vacation.  The  manual  states  it 
takes  about  16  hours  to  complete,  and  i  think 
that's  about  right.  Take  your  time  and  you*!l 
enjoy  yourself. 

Construction  begins  with  the  synthesizer 
board.  One  of  the  first  things  that  really 


caught  my  eye  was  the  quality  of  the  parts 
used  in  the  kit.  There  are  ICs  supplied  by 
Harris,  National,  and  f^otoroia.  The  same 
goes  for  the  transistors — ^they  really  are 
marked  2N3904  instead  of  some  off-the-wall 
surplus  part  number.  All  the  parts  are  first- 
rate  and  there  are  no  surplus  parts  used  any- 
where in  the  kit.  In  fact,  as  1  found  out  later, 
even  the  SO-239  antenna  connector  is  sup- 
plied by  Amphenol;  this  is  no  hamfest  special. 

Because  there  are  so  may  resistors  in  the 
kit,  that's  where  you  start  construction.  Now, 
either  my  eyes  are  getting  bad  or  I'm  getting 
old,  but  I  had  one  hell  of  a  time  telling  the  val- 
ue of  some  resistors  from  the  rest.  The  violet 
and  the  brown  on  the  resistors  looked  so 
much  aiike  1  ended  up  getting  several  in  the 
wrong  location.  The  viotet  paint  must  have 
been  rather  watery,  and  tt  sure  looked  a  lot 
like  brown  to  me.  Take  it  from  me:  When 
building  the  ARK  40«  measure  the  value  of 
the  resistors  you're  not  sure  of  before  solder- 
ing them  in  place. 

The  kit  contained  many  surprises.  The  tOk 
and  1  k  resistors  are  packaged  separately 
from  the  rest  of  the  resistors.  This  way,  you 
don't  have  to  keep  wading  through  the  pile 
looking  for  them.  The  same  can  be  sard 
about  the  capacitors;  All  the  0.1  and  0.01  ca- 
pacitors are  packaged  separately  from  the 
other  capacitors.  You  have  no  idea  how  much 
time  that  saves  in  building  the  ARK  40. 

The  layout  of  the  PC  boards  allows  you  to 
stuff  the  board  like  you're  reading  a  newspa- 
per. Starling  from  the  top  left,  you  go  down 
the  board  until  you  hit  the  bottom,  then  start 
back  up  at  the  top  middle  and  repeat  until  all 
the  parts  are  installed.  This  way,  you  won't 
spend  all  day  long  looking  for  R34  after  you 
install  R33.  That's  because  they're  right  next 
to  each  other  on  the  way  down  the  board. 


This  procedure  holds  tme  on  both  the  PC 
boards,  with  some  slight  differences. 

On  the  foil  side  of  the  synthesizer  board 
you  must  mstal!  four  surface-mount  capaci- 
tors. They're  mighty  small,  but  if  you  follow 
the  instructions  you'H  have  no  trouble  solder- 
ing them  in.  S  &  S  Engineering  even  gives 
you  an  extra  cap  in  case  you  cook  one.  Don't 
open  the  packages  holding  the  surface  mount 
caps  until  you're  ready  to  install  them.  There 
is  no  way  you'll  be  able  to  tell  one  value  from 
another  once  they  are  out  of  their  packages. 
Open  only  one  value  at  a  time,  solder  them 
in,  then  open  up  the  other  package* 

Coils  and  Toroids 

No  one  I  know  of  likes  to  wind  coils.  So, 
you  can  relax  with  the  ARK  40  as  all  the  coils 
come  pr^-wound  and  each  type  comes  pack- 
aged in  Its  own  little  bag.  You  won't  have  to 
count  turns  of  wire  on  a  toroid  to  determine  if 
it's  T4  or  L6.  In  fact,  some  of  the  transformers 
come  with  the  leads  pre-formed  so  you  wont 
get  the  phasing  out  of  whack.  If  you  do  get 
confused,  then  you  can  always  go  to  the 
oversized  drawings  which  show  you  how  to 
double-check  the  coiis  and  install  them  prop- 
erly. 

Wiring  the  front  and  back  panels  con- 
sumes a  lot  of  time  with  this  kit  (and  with 
most  kits,  for  ttiat  matter).  Take  your  time  and 
you'll  have  rw  trouble  with  the  connections. 
The  wiring  harness  is  color  coded;  it  makes 
connections  to  the  controls  and  the  PC 
boards  easy.  Waxed  cable  lacing  cord  keeps 
the  wiring  from  the  front  and  rear  panels  to 
the  PC  boards  nice  and  neaL  I  cheated  here 
a  bit  and  used  nylon  cable  ties  on  the  rear 
panel  only.  The  front  panel  wires  I  laced  up. 
Cable  lacing  adds  a  touch  of  class  to  the  kit. 

The  Manual 

Any  kit  worth  its  salt  fnust  have  a  strong 
manuaL  S  &  S  Engineering  should  be  very 
proud  of  the  ARK  40  manual.  There  are  the 
usual  step-by-step  instructions,  but  the  manu- 
al doesn't  go  into  such  fine  detail  as  Heathkil 
does  for  instaJfing  components  like  electrolyt- 
ic capacitors. 

The  manual  features  fold-out  schematics 
for  both  the  transceiver  and  the  synthesizer* 
Oversized  PC  parts  placement  guides,  as 
well  as  foil  side  only  overiays,  are  included. 
These  overlays  come  in  very  handy  when  in- 
stalling the  surface  nifount  parts. 

S  &  S  Engineering  printed  their  manual  on 
quaJity  paper  and  tround  it  with  a  spiral  bind- 
ing so  it  will  lay  flat  on  your  wori<bench.  There 
are  plenty  of  oversized  drawings  to  clarify  the 
mounting  of  many  parts.  This  is  especially 
useful  with  the  transformers  used  on  the 
transceiver  board.  Full-sized  photos  comple- 
ment the  drawings,  so  you  won't  install  a  wire 
in  the  wrong  place.  I  found  the  photographs 
especially  helpful  when  soldering  the  thumb- 
wheel to  its  small  PC  board.  If  you  get  this 
part  on  backwards  (and  that  would  be  easy  to 
do)  it  would  be  almost  impossible  to  fix.  The 
photographs  show  exactly  how  it's  Installed 
on  the  thumbwheel. 

But,  even  wim  the  manual  as  good  as  it  is, 
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there  were  several  spots  that  confused  me. 
Watch  carefully  the  placement  of  the  ]C  sock- 
ets on  the  transceiver  board.  The  control  re- 
lay IS  mounted  in  a  socket. 

Also,  J  would  like  to  have  seen  the  step- 
by-step  assembly  instructions  moved  from 
the  back  of  the  manual  to  the  appropriate 
area  in  the  text.  For  example:  The  synthesiz- 
er board  starts  on  page  3-1 ,  but  the  check-off 
list  for  parts  begins  on  the  very  last  few 
pages.  1  had  to  flip  back  and  forth  between 
the  steps  up  front  and  the  parts  check  list  in 
the  back. 

The  manual  has  a  very  good  section  on 
theory  of  operation  on  both  the  synthesizer 
and  the  transceiver  boards.  It's  well  worth 
your  time  to  read  though  these  chapters. 
There's  even  a  chapter  on  soldering] 

There  are  also  several  pages  on  trou- 
bleshooting the  rig.  I  would  like  to  have 
seen  an  overlay  of  the  PC  boards,  with  tran- 
sistor voltages  listed,  to  help  track  down 
problems. 

Alignment  and  Tune-Up 

Although  you  can  align  the  ARK  40  without 
fancy  test  gear,  it  would  be  worth  your  while 
to  have  a  frequency  counter  and  perhaps  a 
scope,  too.  A  good  DVM  is  required,  as  is  a 
power  supply  capable  of  2  amps.  A  wattmeter 
and  a  50  ohm  dummy  load  will  be  required 
for  tuning  the  transmttter.  Alignment  is  very 
simple  and  straightforward.  You  simply  check 
for  the  proper  operation  of  the  translation  os- 
cillator and  the  loop  oscillator,  A  counter  is 
best  here. 

The  transceiver  PC  board  requires  minor 
tweaking  to  get  it  to  operate.  There  are  only 
two  coils  to  adjust  and  two  small  trimmers  to 
tweak.  Again,  a  frequency  counter  would 
come  in  real  handy  to  set  the  BFO  frequency. 


Sometime  the  Dragon  Wins 

The  tune  up  went  smoothly  until  I  reached 
the  transceiver  board.  The  receiver  showed 
no  life  at  all.  I  could  hear  my  test  signal  in  the 
speaker,  but  that  was  all  she  wrote.  After  do- 
ing some  rough  tests,  the  receiver's  mixer 
seemed  to  be  dead.  The  audio  chain  worked 
and  all  the  Inputs  from  the  synthesizer  were 
there.  But  a  call  or  two  to  S  &  S  Engineering 
brought  a  quick  solution  to  my  troubles,  Sev- 
eral areas  were  pinpointed  and  I  went  back  to 
the  workbench  armed  with  new  knowledge. 

After  a  bit  more  looking  I  found  the  prob- 
tem.  It  turned  out  to  be  a  super-thin  sliver  of 
copper  on  the  PC  board  on  one  of  the  pads 
touching  the  ground  foil,  shorting  out  the  in- 
put to  the  mixer.  The  pad  Is  sooooo  close  to 
the  ground  foil  that  during  the  board^s  etching 
process  a  tiny  piece  did  not  etch  away.  A 
sharp  knife  cut  the  sliver  away  from  the 
ground  trace.  That  fixed  the  receiver  and  I 
was  golden.  Give  S  &  S  Engineering  an  "A" 
for  support. 

I  notified  S  &  S  Engineering  about  the  sliv- 
er and  they  promptly  checked  all  in-house 
kits  for  the  problem.  No  others  were  found, 
but  this  shows  the  attention  this  company 
pays  to  customer  service. 

On  the  Air 

Operating  the  ARK  40  is,  by  design,  sim- 
ple! With  only  two  controls,  volume  and  B\T, 
you  select  the  frequency  you  want  with  the 
push-buttons,  then  transmit,  it  really  is  that 
simple.  Oh,  but  it  does  take  some  getting 
used  to  pushing  buttons  to  change  frequency, 
instead  of  twisting  a  knob.  I  found  moving  the 
1  kHz  button  up  and  down  the  best  way  to 
hunt  for  stations.  The  buttons  are  small,  and 
it's  easy  to  go  past  what  you  want  to  tune  in. 
After  awhile,  tuning  with  the  push-buttons  kin- 


The  ARK  40  is  not  a  kit  for  beginners. 


da  grows  on  you.  However,  the  ARK  40  Is  a 
not  a  contest  machine. 

This  fs  the  only  QRP  rig  in  the  home-brew 
club  that  will  allow  you  to  QSY  up  or  down 
the  band  with  any  precision.  If  youVe  asked 
to  move  up  2  kHz,  you  can!  You  can  plan  a 
schedule  with  a  buddy  back  home  while 
you're  out  In  the  field  and  not  worry  about 
mistuning  the  frequency.  If  you  agree  on 
7.0335,  that's  exactly  where  you  can  go. 
There  is  no  guessing  as  to  what  frequency 
you're  on.  It's  amazing  how  stable  the  receiv- 
er is.  The  ARK  40  does  not  drift,  thanks  to  the 
synthesizer  It  genuinely  is  "rock-solid."  Of 
course,  some  will  say  even  a  synthesized  rig 
drifts.  That's  true,  but  you  would  never  notice 
unless  you  broke  out  the  test  gear  on  the 
ARK  40. 

The  MHz  digit  does  not  appear  on  the  front 
panel.  So,  to  "push  up"  7.040  MHz.  the  front 
panel  buttons  would  read  "0400,"  If  QRM  is 
getting  rough,  then  flip  on  the  audio  filter.  Ad- 
just the  RIT  to  center  the  signal  into  the  filter, 
and  that's  it  The  RIT  is  very  smooth  and  al- 
lows you  to  fine-tune  the  signal  right  into  the 
center  of  the  filter.  The  QSK  keying  works 
very  well  However,  the  relay  is  a  tad  on  the 
loud  side. 

Every  station  I  worked  commented  on  the 
nice  CW  tone.  The  ARK  40  keys  very  well. 
The  sidetone  is  pleasant  to  listen  to,  even  af- 
ter a  long-winded  CW  contact. 

The  front  end  keeps  most  unwanted  sig- 
nals from  creeping  into  the  receiver.  The 
matched  crystal  filter  did  an  effective  job  on 
the  40  meter  band.  Signals  seem  to  pop  out 
of  the  air  Switching  in  the  audio  filter  proved 
useful  in  pulling  stations  out  of  the  QRM  90 
percent  of  the  time.  The  ARK  40  sounds 
so  good  on  receive  that  I  leave  it  on  all  the 
time. 

The  ARK  40  would  be  quite  happy  at  home 
or  in  a  backpack.  On  receive,  it  draws  380 
mA  and  my  unit  produced  a  fat  5  watts  at 
1.12  amps.  The  supply  voltage  is  13,8  volts. 
Of  course,  on  a  12.5  volt  battery,  you'll  get 
a  little  less  RF  output.  You  could  run  the 
ARK  40  with  one  or  two  7  amp/hour  gel 
batteries  in  the  woods.  A  small  solar  panel  is 
ail  you  would  need  for  long-term  use  in  the 
field. 

With  its  extruded  aluminum  case,  the  ARK 
40  is  miljtary-grade  solid.  One  would  have  to 
try  hard  to  damage  it.  In  fact,  had  the  front 
and  rear  controls  been  waterproofed,  I'd  take 
it  white  water  rafting  and  leave  the  baggies  at 
home. 

So  what^s  the  bottom  line?  The  ARK  40  is 
exactly  what  the  QRP  enthusiast  (or  any 
ham,  for  that  matter)  needs:  a  simple-to-use 
monoband  rig.  S  Si  S  Engineering  provides 
you  with  a  rig  that  produces  enough  kick  to 
make  contacts  with  less  than  perfect  anten- 
nas, while  providing  the  luxury  of  a  fully  syn- 
thesized transceiver  If  you  enjoy  buildmg  kits 
and  like  operating  with  today's  technology, 
you  can't  go  wrong  with  the  ARK  40. 

What  I  would  !ike  to  see  next  is  a  small  an- 
tenna tuner  and  switching  power  supply  in 
the  same  size  case  as  the  ARK  40.  A  pipe 
dream?  Perhaps,  but  then  who  knows? 
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JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 
Built-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL'2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC*s  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  anteni 
with  memory  capacity  of  1820  chal 
nels  for  instant  QSY,  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


0apan  Radio  Co.,  Hd, 


430  Park  Ave.  2nd  Floor  New  Vork.  NY  10022 

Phone :  (212)355-1180  Fax  ;  C212)319'5227 

Tele,x  :  961114  JAPAJs:  RADIO  KYK 

CIRCLE  159  ON  READEIT  SERVICE  CARD 


Carr's  corner 


Hvmbm  13  cm  your  Feedback  card 


Joseph  J.  Carr  K4IPV 
P.O.  Box  1099 
F^nsChurchVA  22041 

Amateur  Radio  and 
Amateur  Solar  Astronomy 

There's  going  to  be  an  annular  so- 
lar eclipse  on  10  May  1994.  Solar 
eclipses  are  spectacular  astronomical 
even  Is  tn  which  the  moon  passes  be- 
tween the  earth  and  sun,  temporarify 
blocking  the  sun's  rays  Irom  reaching 
earth.  Foi  a  (dw  minutes,  the  swath  of 
the  earth  atong  the  ecltpse  path  is 
bathed  in  darkness.  A  total  eclipse 
occurs  whBn  the  f)erceived  diameter 
of  the  moon  is  such  that  the  sun  is  to- 
tally a)vered,  except  for  the  corona. 
An  annutaf  ectipse,  such  as  the  one 
next  May,  occurs  when  the  apparent 
diameter  of  the  moon  Is  smaller  than 
the  sun,  leaving  a  ring  of  light  hang- 
ing in  the  sky.  Radio  propagation  Is 
affected  by  the  sotar  ecJipso  tsecause, 
for  a  brief  period  of  lime,  the  source 
of  energy  ttiat  causes  ionization  is  irv 
lenupted  so  the  average  electron  (e-) 
density  changes.  The  e*  density  in 
the  F-layer  detemiines  the  maximum 
usable  frequency  (MUF),  while  Ihe 
e-density  In  the  D-layer  determines 


the  lowest  usable  frequency  {LUF), 
Figure  t  shows  the  path  of  Ihe  annu- 
lar edipsd  that  will  be  seen  next  May 
.  .  .  note  the  times  are  in  U.T.  (f.e. 
GMT  or  "Zulu"  time). 

What  Kind  of  Ham  Experiments 
Can  Be  Done? 

A  review  of  the  amateur  radio  liter- 
ature shows  that  a  number  of  formal 
experiments  and  observations  have 
been  pertonned  during  eclipses  over 
the  years-  As  you  will  see,  there*s 
plenty  of  real  science  that  you  can  do 
with  your  radio. 

Schellenbach  (T970)  describes  ob- 
servations made  on  the  40  meter 
ham  band  dunng  the  eclipse  of  March 
7,  1970.  He  erected  a  1X  horizontalty 
polarized  wire  antenna  that  had  four 
main  fobes  spaced  at  54  degrees 
from  the  wire.  The  antenna  was 
erected  at  a  height  of  X/2  in  order  to 
place  an  elevation  lobe  at  aix)ut  +30 
degrees  to  optimize  D-layer  obsen^a- 
tions.  Schellenbach  observed  a  25 
kHz  portion  of  the  40  meter  band, 
working  stations  and  otsserving  signal 
Tevel  changes  as  the  edipse  passed 
over  the  land. 

Another  observation  of  the  1979 


edrpse  was  reported  t;y  Kennedy,  et 
at.  (1972).  This  experiment  was  per- 
formed on  the  75  meter  amateur 
band,  using  CW  emissions.  Stations 
190  hm  apart  arranged  to  use  IdertF 
cat  special  transmitter  Keyers  that 
would  produce  a  two-second  signal 
on  3,570  kHz  every  four  seconds;  the 
two  stations  alternating  sending  sig- 
nals to  each  other.  The  receivers  of 
the  statiorrs  had  Ihe  automatic  gain 
control  (AGC)  function  turned  off. 
Output  levels  were  measured  with  an 
AC  multimeter  connected  across  the 
speaker  connections-  As  a  precaution 
against  ground  wave  contamination 
of  the  data,  the  antennas  of  the  two 
stations  were  oriented  end-to-end.  so 
ground-wave  signals  would  be  off  Ihe 
nulls  of  the  antennas.  The  data  col- 
lected consisted  of  groups  of  tO  two- 
second  transmissions,  spaced  four 
seconds  apart,  at  intervals  of  one  to 
two  minutes.  The  10  pulses  in  any 
one  group  were  averaged,  and  the 
averages  of  the  groups  were  com- 
pared. A  maximum  signal  change  of 
17  dB  was  noted.  The  two  stations 
took  data  for  a  week  prior  to  the 
edipse  in  order  to  establish  a  normal- 
ized data  set. 

Menzel  (1976)  discusses  potential 
observations  of  the  effects  of  the 
edipse  o(  23  October  1976  on  propa- 
gation in  the  upper  HF  region,  i.e.  the 
10  through  20  meter  amateur  radio 
bands.  It  was  noted  by  fiflenzel  that 


during  the  period  of  tf^e  ecEipse  them 
would  be  a  brief  return  to  nighttime 
propagation  conditi<ons  for  communi- 
cations paths  along,  and  either  side 
of,  the  eclipse  lotatity  path.  This  same 
type  of  observation  is  open  to  short- 
wave listeners  (SWLs)  as  well  as 
ham  operators.  The  ham  operators 
have  a  definite  advantage,  however, 
because  ttiey  can  schedule  contacts 
witfi  stations  in  the  re^or^  of  interest, 
and  don't  have  to  await  stations  of 
opportunity  to  appear  LiKe  Kennedy* 
Menzel  recommends  that  amateur 
operators  set  up  schedules  for  a 
week  prior  to  the  eclipse,  at  the  same 
time  of  day,  in  order  to  establish  a 
baseline  of  signal  tevel  averages. 
Otherwise*  the  measurements  made 
on  the  day  of  the  eclipse  would  be 
less  usable. 

Johnston  and  Johnston  (1979) 
performed  radiosoiar  oljservations  of 
Ihe  26  February  1979  eclipse  thai 
crossed  the  northwestern  United 
States  and  the  western  provinces  of 
Canada,  They  were  part  of  an  experi- 
ment that  used  the  75/80  meter  band. 
A  set  oM2  stations  participated,  six 
transmuting  In  rotation  on  a  two- 
minute  sctiedule,  and  six  monitoring 
the  others.  The  transmitting  stations 
sent  a  frve- second  identification  (calJ- 
sign).  followed  by  a  two- second  quiet 
period  to  estatiiish  ambient  noise  lev- 
el, and  then  held  the  key  down  for  12 
seconds  to  establish  signal  levefs. 


U  40  % 


I    '   '    I    '    I    <    I    ^    *    t 
0  500  1 DDQ 


70% 


F.  Etpttak.  NASA/GSFC  ■  8(92 


Figure  1.  Path  of  the  sof^r  ecdpse  (from  a  NASA  publication). 
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Receiver  S-meler  readings  were  used 
to  establish  tevels.  They  observed  the 
effects  for  three  hours,  keeping  time 
records  in  universal  cooidinate  time 
(UT)  through  radro  station  WWV 
transmissions. 

An  altefnative  to  using  amateur 
transmitling  staliocis  was  reported  by 
Smith  0979).  He  used  observaiaons 
oi  WWV  and  several  50  kW  AM 
broadcast  band  stations  to  study  the 
propagation  affects  of  the  eclipse* 

Lewis  (1979).  in  a  report  precedinjg 
4he  1979  ecflpse.  reported  on  his 
own  tlterature  search.  He  reported 
that  a  Canadian  team  of  scientists 
at  Fort  Churchill.  MB  olsserved  the  20 
July  1963  eclipse.  In  thai  evenK  94 
percent  oi  Ihe  solar  disk  was  covered. 
The  Canadians  used  sounding  rock- 
els  sent  to  an  altitude  of  200  km 
to  measure  eleclron  density,  tem- 
perature, ultra  violet  and  X- radiation. 
They  found  thai  the  e-  density  in  the 
D-layer  dropped  proportionally  to 
the  percentage  of  the  solar  disk 
eclipsed,  smarting  within  approximate- 
ly three  minutes,  tn  the  E  and  F1  lay- 
ers, however,  it  was  found  that  the  e- 
densities  decreased  but  it  was  NOT 
proportional  to  the  percentage  of 
eclipse.  The  team  beEieves  that  this 
nonlineariiy  is  due  to  the  fact  that  X- 
radiation  is  emoted  largely  by  the 
sun^s  corona,  which  Is  not  eclipsed. 
Such  radiation  is  largely  attenuated 
by  the  lime  it  reaches  the  D-tayer.  so 


ihe  eUects  in  that  region  mtiei  more 
linear 

A  group  in  Urbana,  Illinois,  USA, 
ysed  a  2.66  MHz  Jonosonde  instnj- 
ment  to  obsenfe  a  60  percent  edipse 
on  10  Juty  1972,  They  noted  a  targe 
decrease  in  e-  at  distances  of  75-BO 
km. 


the  MUF  for  thai  day.  Eslimaiions  of 
the  MUF  can  be  gleaned  from  the 
propagation  predlctior^  columns  in 
amateur  radio  and  shortwave  listener 
monthly  magazines,  or  from  the  Min- 
iMUF  software. 

For  eclipse  monlionng,  use  fre- 
quencies that  are  most  affected  by 


"Observing  solar  eclipses  by  eye 
can  be  very  dangerous! 

Don't  look  directly  at  the  eclipse, 
even  briefly.  Indirect  methods  can  be 
found  in  amateur  astronomy  books. " 


Australian  researchers  observed 
the  eclipse  of  23  October  1976  (see 
also  Menzei  1976.  above).  TT>e  Aus- 
trafian  observations  rrTeasured  the  an- 
gle of  arrival  of  2,5  MHz  signals  fro^n 
a  station  69  km  away.  They  noticed  a 
■ , « .  pronounce<J  osdlfaiing  Wl'  Of  the 
E-layer  at  100  km,  which  tasted  some 
40  minutes. 

Some  General  RadioSolar 
Observation  Advice 

When  looking  for  shortwave  fade* 
outs  from  SIDs.  lake  advantage  Of 
the  fact  that  absorption  varies  with 
the  square  of  the  frequency  (F2).  so 
observations  should  take  place  on  a 
frequency  as  ctose  as  practical  to 


the  D-  or  E -layers  of  the  k>nosphefe. 
Levvis  recommends  using  frequencies 
Iha!  are  nriost  affected  by  D-iayer,  so 
he  prefera  frequencies  in  the  75/80 
meter  band,  or  near  5  MHz.  He  daims 
that  Ihe  greatest  signal  enhancement 
will  occur  just  before  totatity  reaches 
the  receiver  observatron  srte. 

WARNtNGl 

Observing  solar  eclipses  by  eye 
can  be  very  dangerous!  Don't  look  di- 
rectly at  the  eclipse,  even  briefly. 
Indirect  methods  can  be  found  in 
amateur  astronomy  books.  Every 
lime  an  eclipse  occurs,  it  seems  ^at 
we  hear  stories  of  people  who  look 
directly  al  it,  only  to  have  the  image 


burned  into  their  eyesight  forever 
And  if  tttey  use  a  telescope  or  binocu- 
lars to  look  at  the  edipse,  then  imme- 
diate destruction  of  the  eye-sight  will 
occur.  If  you  absolutely  MUST  took  at 
the  eclipse,  consult  an  oplhalmotogist 
tor  advice  on  methods  and  malenais 
that  will  save  your  eyesight. 
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Packet  &  computers 


Jeffrey  SkxDsn  Nl^WO 
RO  Box  636 
Frafikfm  fN  4613f 

Getting  Started  with  TCP/IP 

[This  series  of  articles  explains  how 
to  sQt  up  a  working  amateur  TCF/iP 
ststfon.  This  first  installment  win  sell 
you  on  the  /tfea;  next  monm  we'ti  get 
started  with  the  software  itself.  The 
software  needeij  is  aft  available  free 
from  many  sources  (refia&e  ones  wilt 
be  Hsted  where  available).  Much  of  it 
Witt  be  avaifabte  from  the  73  BBS 
(603/924-93431  though  those  of  you 
with  access  to  Internet  FTP  are  mucH 
belter  off  using  ft  when  possible. 
Some  of  this  first  instailment  is  a  re- 
view of  thin^  you  may  have  smn  be- 
fore— for  tf?/s  t  apologize.  I  wanted  to 
be  sure  that  the  series  was  complete.] 

So  many  of  you  have  written—by 
paper  mail  and  etectronically— askfng 
about  TCP/IP  and  ham  radio  that  I 
have  decided  J  had  better  write  some- 
thing about  how  to  do  it  before  you 
start  showing  up  at  ttie  door.  This  se- 
ries of  columns  is  designed  to  give 
you  an  introduction  to  TCP/IP  over  ra- 
dio, and  some  how-to-do-it  informa- 


Digital  Amateur  Radio 


tkjo.  The  BEST  way  to  get  started  In 
TCP/IP  is  to  find  someone  who  is  al- 
ready using  it.  but  i'\i  do  my  best  to  ex- 
plain the  Ins  and  outs  to  the  shy  and 
isolated  out  there. 

What  1&  TCP/IP? 

TCP/IP  (Transport  Control  Proto- 
col/Internet Protocol)  Is  a  networking 
scheme  developed  by  ARPA  (The 
DoD's  Advanced  Research  Projects 
Agency)  to  make  possible  the  huge 
coKectlon  of  computers,  cables, 
fouters,  and  all  sorts  of  other  boxes 
known  as  the  "Internet,"  The  Internet 
(note  the  big  T),  b  worldwide  and  car* 
ries  a  mJrhd-boggJing  amount  of  data 
each  day.  Nearly  every  university, 
targe  company,  smalf  technology  com- 
pany, and  government  agency  is  con- 
nected to  the  Internet. 

Amateur  radio  is  also  connected  to 
the  Internet  and  amateurs  worldwide 
use  the  resources  avaflalDEe  there  for 
communications  and  database  ser- 
vices. In  fact,  as  amateurs  we  have 
our  own  networit:  44.xx.xx.x)t  Any  IP 
address  starting  wttti  '44'"  is  some  sorl 
of  amateur  stalk>n.  (We'll  took  at  how 
addressing    works    later.)    This 
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0:00 
23:56 

23:54 

22:54 

23r52 

23;  51 
23!49 

33  MS 

23:45 
23:37 
23:35 
23:32 
33:16 
22:4B 


Personal 

Jeff  in  Franklin  IN 


BBSikSiu.ampr.org 


Ken  in  Livonia,  MI 


Ian  -  Livonia, 

Hictugan 

Prans  Rochester 


Peter  Melbot^me 
Australia 


Oavid  in  West 
Bloomf  ield  HI 

paul  el  paso,  fK 


Tijn  doing  hwuework 
Paul  in  Osh^wa 
Art  in  Ottawa 


'<ve3wzs>:  IS  anyone  receiving  m^  lasql   I  have  just 

a  user  4  not 

quite  sure 

<ve3w2s>:   tiow  tMngs  work. Mike  VE3WZS 

<ve3iizg>:   rgr  3wza,    copy  in  Ottawa,. 


registered  as 


Figure  t.  A  typical  Sunday  afternoon  on  the  convmse  bridge.  IVs  very  late  in 
Eurofm.  or  yvu  would  see  rmre  stations  from  there.  Thanks  to  the  internet,  local 
corrverse  bridge  programs  from  all  over  the  world  are  tinked  together  in  a  big  party 
iine.  See  the  text  for  more, 
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44. Kx. XX. XX  network  lets  amateurs 
send  mail  lo  {and  oonned  to)  stations 
alt  over  ttie  workd,  interrret'tiased  ser- 
vices such  as  the  Ottawa  converse 
bridge— wNch  allows  real-time  chat 
among  hams  from  all  over  ttie  woftd — 
arHJ  the  Call  Sign  server  at  SUN Y  Buf- 
falo— containing  up-to-date  callsign 
records  tpr  all  US  tiams— coyni  on  the 
landhne  connectivity  of  the  Internet  to 
bring  you  their  services. 

Some  amateurs  witi  tell  you  that 
TCP/IP  is  not  ham  radio  because  it  us- 
es land  line  based  resources.  To  these 
self-appointed  guardians  ot  the  ether  I 
say,  "Phooey,"  (Pretty  eloquent,  eh?)  If 
you  donl  like  It,  don't  use  Jl — dut  teave 
those  01  us  wtx)  want  to  move  into  the 
20tti  centyry  atone.  Tbose  of  you  ain- 
ntng  fufl-service  PBBSs  take  nole:  The 
Intemel  moves  packel  traffic^fast! 
More  and  more  stations  acting  as 
gateways  from  Iti6  landline-based  in* 
ternet  to  the  various  radio  LANs 
across  the  country  mean  fast,  error- 
free  routes  for  your  fonwanding,  If  you 
know  where  to  tie  in. 

All  of  these  resources  and  more, 
are  available  through  the  TCP/IP  pro- 
tocol suite.  TCP/IP  is  a  protocol— a  set 
of  rules — by  which  communications  of 
various  types  can  be  accomplished.  I! 
you  are  familiar  with  the  idea  of  "diplo* 
matic  prolocor— the  set  of  rules  ihat 
govern  the  behavior  of  government 
represenia lives  dealing  with  each  olh- 
ef — lf>en  yoy  have  some  klea  of  wtial  I 
am  talking  about.  With  TCP/IP,  sta- 
tions have  a  way  of  contacting  each 
other»  establishing  a  communications 
char¥>e(,  and  packaging  data  for  Irans- 
missiofi. 

What  About  Amateur  TCP/IP  Over 
Radio? 

fn  1989,  Phil  Kam  KA9Q  reJeased  a 
program  called  NOS  to  the  ham  com- 
munity. This  program  was  a  first  at- 
tempt at  impjemeriting  TCP/IP  for  use 
on  I8M-PC  compatible  machines  (or 
use  over  radio.  It  was— and  In  many 
respects  still  is — an  experimenL 
KAdO's  NOS  still  provides  the 
kemet—a  technk^l  temi  for  the  heart 
of  an  operating  system — for  the  vart- 
ous  mpiemeniations  of  TCP/IP  hams 
use  today.  Since  Phit  provided  the 
source  code  to  NOS.  many  ham  pro* 
grammefs  took  the  torch  and  began  to 
devefop  variants  Today,  the  resem- 
blance lo  the  original  can  be  remote. 
but  we  owe  thanks  to  Phif  for  his  origi* 
nal  work — it  started  a  revolution. 

Two  things  make  TCP/JP  a  very 
powerful  networking  scheme  tor  ama- 
teur radio.  One  we  have  already  dis- 


cu£se<d — the  wealth  of  the  Internet* 
When  we  use  TCP/IP  over  the  air.  Ihe 
use  of  the  landfine-based  Internet  re- 
sources is  automatic  and  transpar* 
en! — tike  going  to  a  cafe  in  Fmnce  and 
orderirrg  in  French*  The  other  is  the 
protocol  itself,  TCP/JP  is  based  on  the 
Idea  of  services.  Each  of  its  various 
features  is  a  service,  and  is  accessed 
through  a  port  or  socket.  This  arrange- 
ment makes  everyone  both  a  client 
(user)  and  a  server  (provider}  if  they 
want  to  be. 

TCP/IP  Services 

There  are  four  services  which  ama- 
teufs  will  find  themselves  usirtg  most 
frequen%.  These  provide  ways  of  oon- 
nectifig  to  other  stations  and  transfer* 
ring  data.  These  services  am  the 
same  no  matter  how  you  get  to 
them^-phon^  line,  Ethernet  network, 
or  radio. 

Telnet 

Tlie  telnel  service  is  the  workhorse 
of  the  TCP/IP  environment  Telnet  al- 
lows a  client  to  start  a  terminal  session 
at  3  reriKite  server  across  the  network. 
In  other  words,  you  can  login  to  a  re- 
mote machine — wherever  it  happens 
to  be— if  it  Is  reachable  from  your  net- 
wori^.  In  the  ham  community,  telnet  is 
generally  reserved  tor  accessing 
database  servers  and  the  like.  (Sea 
Figure  2  for  an  example.  Telnet  was 
used  to  reach  this  Internet  resource.} 

Telnet  ran  also  tje  used  lo  togin  to 
ar^other  ham  s  station  in  order  to  use 
ihe  mailbox  there  or  other  resources 
that  might  be  provided.  To  continue 
the  caH  server  example,  some  NOS 
implementations  now  support  CD- 
ROM'based  callbooks.  This  could  be 
accessed  via  telnet. 

FTP 

The  File  Transfer  Protocol  Service 
allows  clients  to  download  or  upfoad 
fjles  (binary  or  text)  from  an  FTP  serv* 
er.  This  is  an  interactive  system  and 
allows  the  cfieni  to  change  dtnectortes. 
list  them,  and  select  file(s)  to  receive. 
Batch  downloads  are  supported,  tf  yCHj 
have  tried  to  download  files  from  an 
AX.  25  s!atk>n  you  know  it  can  be  frus- 
Irating.  FTP  works  like  a  chamn.  He- 
cenUy,  a  friend  downloaded  about  a 
quarter  ot  a  megabyte  of  fifes  from  my 
machine — at  1200  baud^n  atiout  an 
hout 

Ftnger 

The  finger  sen/Jce  allows  a  client  to 
get  infomnation  about  a  particular  sys- 
tem or  user.  The  command; 


*"•  connected  to  126.205,32,2:2000 

Callbook  vl,3  Bug  reports  to  bowenics .buf  falo^edu  Type 

*help'  for  help 


>>  call  w2nsd 

Call 'Sign;  W2^SD 

Real  Name:  WAYNE  GkEEH   IX 

Mailing  Address:  WGE  CENTER, 

VaJid  From.-  AUG  11,  1987 


Class  i:  ADVANCED 
Birthday:  SEP  3,  1922 
PETERBOROUGH,  1^   03458 
To:  AUG  11.  1997 


Figure  2.  The  Call  Server  at  SUNY  Buffalo  provides  up-to-date  catfsign  informa- 
tion. Here  we  look  up  an  obscure  calfslgn  to  test  the  database.  This  is  one  way 
amateurs  take  advantage  of  landline-based  networks.  See  the  text  for  more. 


finger  n  1  ewo  @  k9iu  .a  mpr.org 

wilJ  cause  the  dient  machine  to  con- 
nect to  the  tingef  server  at  K9IU  and 
make  an  inquiry  aboul  NiEWO.  K9IU 
will  ttien  return  an  tnfofrnationai  mes- 
sage about  the  user  NIEWO,  provid* 
ing  an  informational  message  whose 
content  Is  dependent  upon  K9lU's 
con  tig  LT  ration. 

Finger  can  also  be  used  to  provide 
oiher  sorts  of  information.  For  exam- 
pte: 

Unger  weatfrer^iijgafe.ucsindianaedu 

returns  a  weatJier  report  For  Central 
and  Soiitti  Central  Indiana. 

Converse 

This  service  is  VERY  popular.  You 
can  see  an  exampte  screen  from  the 
Ottawa  converse  bridge  \n  Figure  1, 
The  converse  h ridge  can  be  a  local 
service,  or  il  can  be  ilnked  with  other 
bridges  over  whatever  comm  link  is 
available.  This  service  is  a  great  deal 
of  fun,  and  can  be  truly  useful  for 
emergency  nets  when  administered 
properly.  (Those  of  you  who  tiave  In- 
temet  connections  already  will  find  the 
bridge  at  44.135,96.7  3600.  You  must 
connect  from  the  amateur  net: 
44. XX. XX. XX.  Connections  attempts 
from  any  other  net  wiil  be  ignored.) 

Yet  Another  Service  . . . 

One  more  service  !o  mention  is 


cafled  SMTP  (Simple  Mail  Transfer 
Protocol).  Through  SMTP,  amateur 
stations  can  forward  their  own  mail! 
No  rnore  r^eed  to  login  to  some  remote 


Once  again  we  are  In  France 
speaking  French — these  two  prolo- 
cols  come  from  the  Interneu  and  so 
work  perfectly  across  it  and  with  the 


"If  you  don 't  like  it,  don  *t  use  it— 
but  leave  those  of  us  who  want  to 
move  into  the  20th  century  alone. ' 


station  and  read  your  mail;  SMTP  and 
Its  cousin  POP  (Post  Office  Protocol) 
will  allow  every  ham  to  be  his  own 
postmaster 

SMTP  wiir  automatically  forward, 
through  a  specified  route,  any  mail  ad- 
dressed to  any  amateur  it  knows.  It 
happens  transparently^  and  so  easily  it 
seems  like  magic.  With  SMTP,  you 
create  the  maii  ON  YOUR  MACHINE. 
That's  right,  you  don't  login  to  another 
machine — you  use  your  own.  That  is 
the  way  things  s/roij/tf  worK. 

POP  is  an  alternative  to  SMTP  and 
makes  sense  for  those  who  cannot 
dedicate  a  machine  to  running  TCP/tP 
ail  the  time.  Like  SMTP.  POP  allows 
you  to  use  your  machine  to  create 
messages,  and  will  route  them  au- 
tomagically.  Unlike  SMTP,  though. 
POP  calls  a  post  office  (another  sys- 
tem on  your  network)  and  uses  a 
batch  technique  to  send  and  receive 
messages.  This  way,  you  can  check 
for  mail  at  your  post  office  whenever 
you  start  up  your  system. 


machines  en  it,  This  means  that  Inter- 
net resources,  like  fist  servers  which 
aytomaticaily  route  messages  to  spe- 
cial interest  groups,  are  avaitable  the 
ham. 

OK,  OK,  Tm  Convinced— 
Now  What? 

I  toW  you  this  was  a  series  of  arti- 
cies,  and  that  I  would  he[p  you  get 
started,  so  here  it  is,  W©  will  be  work- 
ing with  a  piece  of  software  called 
JNOS.  This  is  a  variation  of  KA9Q's 
f^OS,  and  is  available  from  several 
sotirces^  The  version  you  will  need  is 
I.OSc,  t  chose  this  software  for  several 
reasons,  and  there  will  be  those  wtio 
will  argue  that  it  is  not  tt>e  best  choice. 
Hare  are  some  of  my  reasons: 

1 .  It  is  stable,  and  stiti  a  live"  prod- 
uct. Johann  WG7J  is  still  working  turi- 
ously  on  new  versions,  so  it  wiil  grow 
as  TCP/IP  does. 

2.  It  has  a  decent  user  interface, 
but  aiso  provides  everything  thai  you 
need  to  run  a  full-service  PBBS.  This 


way  1  can  help  both  the  PBBS  opera* 
tor  and  the  average  user  to  gel  start* 
ed. 

3.  I  like  it,  I  use  it  myself. 

So.  to  get  started  you  have  to  have 
the  software.  Those  of  you  who  have 
Internet  FTP  access  will  find  the  pro- 
gram at  tiscd.edu  tor  anonymous  FTP 
Those  who  do  not  will  find  H  on  the  73 
BBS,  in  the  packet  files  area.  You  wiil 
also  find  the  program  on  ham  BBSs 
around  the  country.  Remember,  ypu 
want  version  1  .Ode.  You  wilJ  also  need 
a  TNG  ttiat  will  operate  in  KISS  nrode. 
If  you  are  unsure  of  your  particular 
TNC.  check  the  manuat  Those  of  you 
running  BayCom  (or  equivalent) 
modems  may  be  able  lo  fun  JNOS 
with  a  special  driver.  If  you  want  lo  try, 
mail  me  and  TH  explain. 

Your  homework  is: 

Get  version  1.08c  of  JNOS. 

Gel  a  valid  TCP/IP  address.  To  do 
this,  con  lad  your  iocai  ampr  coordina- 
tor and  ask  for  one.  If  you  need  to  find 
out  who  your  coofdir^tor  is,  send  me 
mail  at  eiifier 

Irrtemet: 

jskxnan  @  l>ix,oofn 

Of 

packet: 

N 1  EWO  @  N0ARY.#NOCAL.CA.US 
A.  NOAM 

Next  month,  we'll  took  at  how  to 
set  up  the  software  and  get  that 
TCP/IP  stuff  working,  'Til  then.  73  de 
N1EWO. 
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New  an(d  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 
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Madison  Electronics 
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Houston.  TX  77085 


anCU  29  ON  READER  SERVICE  CARD 


£.07,       RC-1000 

cS^puter  REPEATER 
Concepts   CONTROLLER 


»  Aulopateh*  Reverse  Autopatch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  scfiematics  •  90-Day  Warranty 

Wired  &  Tested  w/  maniial ....  $239.95 


Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 
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are  our  mly  /THsmess.' 


One  Year  Warranty 
Matched  cell  constnjction 
Case  ifrbuikl  senice 
Long  life,  exteided  qjeiating  tirae 
Made  foe  RAMS,  bj-  R-WIS 


Add  H0O5hq}ping  &  Handing  for  fint 
Sl.OO  fof  each  aikfl  bafleiy  -  U^  oiity 
Cmutediail  midents  add  6%  tax. 
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RUY  LOOP 


Number  15  on  your  Feedback  card 


Marc  I  Leavey,  MD,  WA3AJFI 
6  Jenny  Lane 
BattimoreMD2t208 

More  on  the  Amiga 

I  have  been  taken  to  tasic.  I  admil  it. 
and  ]  accept  the  criticjsm,  aAd  I  will  tell 
yoy  aJl  about  it. 

In  Jii}y,  I  related  the  reinarks  of  a 
ham  who  to4d  us  about  his  "tnend  who 
is  a  con  Firmed  satellite  QSOer  Thi£ 
guy  has  very  elaborate  radio  equip- 
ment.  but  is  itsing  a  C-64  fo^^  tracking 
and  decoding.  Uniil  now,  the  bil  rate 
has  not  exceeded  1200  baud,  so  tie 
has  been  able  to  gel  away  wfth  a  C-64. 
Soon,  however,  things  are  going  lo 
change.  The  new  packet  satelHtes  will 
operate  at  9600  baud,  and  my  friend 
wiJl  have  to  ctiange  computers. 

T!)»s  person  will  nof  use  a  computer 
for  anything  other  than  arnateur  radio. 
Therefore,  i  would  Itke  the  changeover 
to  be  as  inexpensive  as  posstite.  ts  it 
possible  that  a  CommockiH'e  126  co\M 
read  and  write  ASCII  at  9600  baud?  If 
this  were  possible,  \  believe  that  he 
might  be  able  lo  continue  to  use  his 
disk  drive  and  printer, 

"I  feel  certain  that  an  Amiga  A 500 
could  do  a.  but  I  hesitate  to  recom- 
mend a  computer  which  Is  now  an  or- 
phan. Please  roll  this  around  and  let 
me  know  what  you  \h\t\k.  Perhaps 
there  are  readers  of  the  column  who 
are  facing  the  same  choice." 

In  my  response,  I  indicated  that  a 
PC  clone  woufd  be  a  good  choice.  One 
of  our  readers^  who  wishes  his  name 
not  be  printed,  is  upset  with  our  lack  of 
knowledge  about  Amigas/' 

"First  of  alJ.  the  Amiga  Is  most  defi- 
nitely fsiOT  an  orphan,  not  even  the 
A500.  There  are  upgraded  machines 
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and  an  improved  operating  system.  Be- 
cause of  the  Amiga  operating  system's 
construction,  NONE  of  them  have  been 
orphaned.  The  new  AG  A  (Advanced 
Graphic  Architecture)  models  are  the 
Amiga  1200,  and  the  Amiga  4000, 
which  Commodore  has  just  spent  mil- 
lions  to  develop.  The  older  nrxxtets  are 
the  500.  the  200G,  and  the  3000.  Ask 
the  video  industry  about  the  Video 
Toaster  .  .  .  they  will  be  surprised  to 
know  that  the  Amiga  is  an  orphan. 
whk:h  is  wt^t  your  column  implied.  Al- 
rrx^  all  software  tfml  Is  written  for  the 
new  Amtgas  will  work  on  the  older 
models,  including  terminal  programs^ 
ham  radio  software,  graphics  software, 
etc." 

He  goes  on  to  elaborate  on  pub- 
lished reports  of  the  "death"  of  the  Ami- 
ga which,  as  with  the  case  of  Mark 
Twain's  death,  are  apparently  exagger- 
ated. All  in  all,  he  mak&s  a  strong  case 
for  the  Amiga  as  a  capable  machine, 
With  a  mature  muititasking  operating 
system,  and  a  p^ettiora  of  features  byitt 
in. 

Now,  I  would  fike  to  point  out  that  it 
was  not  I  who  cailed  the  Amhga  an  or- 
phan— I  was  quoting  a  reader,  much  as 
I  quoted  our  Amiga  supporter  this 
month.  As  to  why  I  have  not  written 
more  about  the  Amiga  to  date,  I  have 
heard  precious  tittle  about  it  from  the 
readers  of  this  column.  Wayne  has 
mentioned  the  Amfga  in  his  editorials, 
including  the  Video  Toaster, 

I  looked  back  over  the  last  few  years 
oi  "RTTY  Loop"  to  see  just  what  cover- 
age the  Amiga  has  received.  In  March 
1983  I  printed  a  srmple  terminal  pro- 
gram for  the  Amiga.  In  August  19S8  a 
copy  of  a  public  domain  program  for 
the  Amiga  was  offered  for  a  blank  disk 


and  a  mailer,  through  another  reader. 
November  1989  brought  the  note  that 
"Amiga  users  are  also  on  the  rise,  with 
Amiga  Users  Nets  on  10  and  75  me- 
ters, as  well  as  a  number  of  Amiga 
users  on  20  meter  AMTOR.*  Another 
user  was  highlighted  m  March  1990 
with  the  comment  that  "'hams  using 
Amiga  computers  seem  a  bit  more 
versed  on  the  mtncacies  of  this  mode." 
A  listing  of  shareware  and  commercial 
RTTY  programs  tor  \fie  Amiga  was  giv- 
en as  well. 

So,  look'it.  I  have  not  ignored  the 
Amiga.  For  that  matter,  if  you  kxk  back 
in  this  column,  I  have  not  ignored 
much,  hlow  much  coverage  I  give  to  a 
given  system  is  directly  proport»onal  to 
how  much  input  from  the  readers^  and 
even  from  manufacturers.  I  get.  So, 
stay  tuned,  be  vocai,  and  let  me  hear 
from  youl 

Other  Questions 

Here's  a  question,  for  ejtampte.  from 
George  Lemaster  WB50YP  of  Falls 
Church,  Virginia.  He  wonders  where 
one  can  get  a  diagram  for  the  Dovetron 
adjustable  filter  RTTY  demodulator, 
model  MPC-1000T.  Somehow,  t  am 
sure  that  some  reader,  somewhere, 
can  he^  out. 

He  also  asks  about  the  HAL  ST- 
8000  spectrum  display.  He'd  like  to 
make  a  scope  display  whk^  would  give 
an  indication  of  the  modulation  fre- 
quencies and/or  FSK  type  modulation. 
Once  again— anybody? 

Finally,  here's  another  request  for 
help,  this  one  from  the  other  side  of  the 
globe.  Michael  Mihailovic  VK20Z  in 
Sydneyn  Australia,  telis  of  his  recant  ac- 
quisition of  a  1984  vintage  Kantronics 
Universal  Terminal  Unit.  He  needs  help 
finding  a  terminal  program  to  run  the 
unit,  one  with  transmit  buffers  and  a 
type-ahead  facility.  He  wonders  If  any- 
one is  still  using  this  decade  old  unit. 

He  also  relates  that  although  he  has 
the  operator's  manual,  he  is  missing 
the  "Introduction  To  and  Operation  of 


AMTOR"  book  that  originally  came  with 
the  Kantronics  LfTU.  He  would  like  to 
have  this  book  to  get  onto  AMTOR,  but 
is  having  no  luck  locating  a  copy. 
Kantronics  told  him.  he  says,  to  contact 
a  local  Australian  agency,  which  had  no 
idea  what  he  was  talking  about.  I(  a 
copy  of  th^s  book,  one  would  presume 
even  a  pfiotocopy,  is  lying  abound,  this 
IS  one  amateur  who  would  be  very 
grateful  I  would  be  happy  lo  forward 
any  such  material  to  him,  and  fook  for* 
ward  to  hearing  frorri  you^  out  there, 
who  can  help. 

One  of  the  progfams  in  the  RTTY 
Loop  Software  Library  may  well  be  at 
least  the  software  answer  to  Michael's 
probtems,  or  even  yours.  The  coltection 
continues  to  grow.  witJi  three  disks  of 
FTTTY/ham  software  arwj  one  of  archiv- 
mg  utilities.  I  try  to  afways  include  the 
latest  vefsioi^s  of  prograrr^  available* 
so  even  soma  of  the  basic  disks  are 
subject  to  updates.  A  self -addressed, 
stamped  envelope,  or  an  Email  note, 
wilt  get  you  a  list)r>g  of  all  tfie  prDgrams 
and  disks.  Each  coltection  pretty  well 
fills  a  1 .44  Mb  disk^  and  is  available  lor 
$2  per  disk  to  be  filled,  sufTipient  bEank 
nnedta,  and  a  seff-addressed,  stamped 
cfsk  mailer  tar  return  to  you.  As  always. 
Email  to  me  on  CompuServe  (ppn 
75036,2501),  Delphi  (osemame  Mar- 
cWASAJFt),  or  America  Online  (screen 
name  MancWA3AjR)  is  the  quicK  and 
easy  way  to  reach  me.  Postal  service 
hard  copy  to  the  above  address  is  fine, 
too.  Just  be  sure  to  enclose  a  self-ad- 
dressed,  stamped  envelope  if  you 
would  like  a  personal  repty  If  you 
would  tike  to  put  your  two  cents  in,  and 
don't  want  your  name  printed,  that's 
fine  loo,  as  long  as  you  tell  me  who 
you  are!  \  won't  print  or  pay  much  at* 
tention  to  an  anonymous  letter,  but  I 
will  respect  your  request  for  privacy  if 
yoy  like.  Above  all,  write  mel  This  col- 
umn reflects  the  Interests  of  its  read- 
ers, and  I  read  those  interests  through 
your  letters.  I  look  forward  to  hearing 
from  you. 


PAY  TV  AND  SATELLITE  DESCR AMBLING 
•  1993  EDITION  • 


Includii  qrvgr^mmmg  tM\t  bfin  Cttipf,  ritcfciny  fl-MAi;;;.  wirele^i  .i!  e 
ijMMDS)  4vK/ainblpnBL  iuUm  PtuS  Umk  >nij  mucn  m^t.  QHVf  11  ft.  95 
Utlwt  PAy  T\t  mmi  SATfLtiTg  llggCWAy>Hji^  vtthmti.  VOLumc  t 
(B^.CSk  15«9  iS9r  ind  iS92.  S3S  96  tacft  DifTtrri-  tjrn-on^  bys^ssis. 
IQ*  i.  iOiSmiXS  A(\&  tXmMir  tQUi  \n  lutL  f HE  CllMPLeAT  WIJZARD 
ismqlMVCtlltaliilirum.SU^S  toy  VtStm  ar  SA54  95  SCflJMil  UHQ 
HMS  mtinihV.  tn»  up  mOt  git  laKU  m  siUilift  nj  ciEiit  OKCrambii^g 
Eveiv^nin^  THafs  ntw  5^  ^  f r  BULJCIUlilL  l#««fvtiin(}  httij  H^  video 
and  jnucii  mon  ttx  orty  St2t  95  ^ttwcaiaioQSl 


SCRAMBLING  NEWS 

Vc  I  ts,  T AI  171«  1 474-20M .  Md  U  tm  CDD 
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UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobiles! 


•  Oapleadng  ari(f  Ijnng  inkymaiion 

+  In^DfmatKjfi  w«XM  laiio 


S12 


Versatel  Communications 

Orders  1  a 00-4 56-554©  For  inio,  307-26S-1700 

P.O.  Box  4012  •  Casper,  Wyoming  S2604 


CIRCLE  259  ON  ftEADER  SERVICE  CARD 


TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (lape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Digit  memory. 
$169  ppd.  USA 


T-2000 


SURVEaLANCE/. 
C0UNTERSURVEILL.4NCE 

catalog  $5. 


IB  HOWARD  ST^  BUFFALO,  NY  m% 

^16}  852-3711     Made  \n  U.SA 


Tower? 


Where's 

the 

-  Nff  Holes  -  No  Guys  •  No  E>aiTKi^  * 

Paicni  Ptrtdinc  Roof  Cnesi  Muunt 
hqltls  yagis.  ci>rncr?i.  parabobs. 
nHaiorv.  henii)^,  Vkire  fmicnniis.  up 
ro  10  Hj  fi  ai  9t)  mph.  Coinpleti^, 
easy  lO  install  &  nfmovc^ 

Antennas  West     '"f» 


Bot  51106:;-S.  Pnno  LT  &4605 


^1 


801-373-8425 
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AmateLff  Radio  Language  Guide 


*  Hundret^  oi  phraser,  esped^  for  if*  nam  ratio  cpera^tK 

•  Vol  1  -  French,  Spafasfi,  Gemsn.  Japanese,  Poish 

*  Vol.  S  '  Swedsh.  Itaian^  Rxbjgese,  Cro^di^fi,  Norwcgi^ 

*  ypl.  3  -  Ru^an.  Danish,  Gzbs^  Komvi.  i-ta»maat> 

•  Vo*.  4  "  Cfimese,  thJidi,  Finish.  Rumaiitlfi.  Vieft^^nes* 

•  Vcl.  &  -  Huf>gar^,  AratK.  Phfliipino.  TuHds^,  Jndaiesitfi 
Send  S "to.  per  vohvne  U.S.^  %%2  oulside  U.S.  vr. 

ROSE,  P.O.  Bo*  796,  Mund^etn,  II 60060-0796 


Speak  To  The  World 
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The  DR-130T  delivers 
power  and  performance  in  a 
small  package  that  can 
easily  be  mounted  in  most 
modem  cars.  50  Watts  of 
power  and  fantastic  sensi- 
tivity makes  those  distant 
repeaters  seem  much  closer. 
Wide  band  receive  (138- 
174Mhz),  combined  with 
innovative,  user-friendly 
features,  make  the  DR-130T 
the  radio  of  choice  for 
demanding  users- 

Don't  let  the  low  price  fool 
you  -  This  radio  is  loaded. 
Some  of  the  outstanding 

features  include :  "*" 


■  High  Power.  With  a  solid  SOW  of 

output  power^  this  radio  doesn't  mess 

around  when  it  comes  time  to  transmit. 

^    Reach  out  and  touch  someone. 


Time  Out  Timer.  Can  be  progranuned  in  30 

second  steps,  up  to  7,5  minutes.  This  user 
end ly. feature  will  also  give  you  a  5  second 

warning  before  shut  off. 


ore  Memory  Channels.  The  DR-130T 
comes  standard  with  20  memory  charuiels^ 
and  can  be  upgraded  to  100  niemory  channels 
with  the  optional  EJ-19U.  All  memory  chan- 
nels can  store  independent  offsets  for  odd- 
split  frequencies,  and  also  store  CTCSS 

encode/ decode  status. 


>12  New  CrCSSTones,  Tlie DR-130T  comes 

with  the  standard  38  CTCSS  tones,  and  with 

the  optional  EJ-20U  installed^  the  radio  will 

offer  12  additional  tones^  for  a  total  of  50 

CTCSS  tones.  The  EJ-20U  also  makes  CTCSS 

Decode  possible,  for  selective  listening. 

M 
■  Programmed  Memory  Scan,  This  scan 

mode  conveniently  passes  over  empty 

memory  channels.  This  makes  for  faster  and 

easier .  scanning . 
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CTCSS 


LOCK 


SHJF- 


For  brothures,  mod  sheets,  operation  oianualsw 
and  servke  mamiab,  try  our  rtei^-  24  houx  Hot  Line, 

TeM-ne  (310)   618-9017 


BETTER  PRODUCTS,  BETTER  SERVICE. 
See  for  yourself  why  people  are  coming  to  ALINCO. 


fRALINCO 

iQt^cDl  ELECTRONiCS  INC. 


ALINCO 


FRONICS  INC. 


438  Amapola  Avenue,  Unit  130,  Torrance,  CA  90501 
TetOlO)  6i*S6ieKax;piOJ  61M758 
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Homing  in 


Number  1€  on  your  Feedback  ca^d 


Joe  Moeit  RE.  K0OV 
RO.  80x2503 
FuUenm  CA  92633 

Foxhunt  Fun  at  tfie 
Friendship  Games 

"An  unstable  weather  pattern  is  re- 
turning to  southwestern  British 
Coliimbla.'*  The  weather  radio  voice 
coining  from  my  wifa  Aprils  scanner 
W3S  discouraging  as  we  awelce  on 
Wednesday,  June  23,  our  (irst  full  day 
in  Victoria.  Summer  showers  are  tlie 
rule  rafher  than  the  exception  on  the 
western  Canadian  coast,  but  we  were 
hoping  for  better  conditions  for  the 
1993  Friendship  Rad^ospdrt  Games 
(FRG'93),  just  two  days  away. 

Heavy  rain  had  pounded  our  rental 
oar  as  we  wafted  for  the  ferry  from  the 
mainland  to  Vancouver  Jsiand  the  pre- 
vious day.  Such  a  storm  during  the 
FRG-93  radio  direction  finding  contest 
(the  foxhunt)  would  not  be  welcome. 

To  the  green-thumbed  residents  of 
Victoria,  abundant  rain  makes  this 
provincial  capital  a  perfect  place  to 
live.  Flowers  are  everywhere.  You  see 
them  on  Iswns.  in  gardens  (called 
"rocl^eries'^  and  har>ging  in  uncount- 
able numtrers  of  basinets.  We  admired 
them  as  we  made  a  get  ^acquainted 


Radio  Direction  Finding 


tf^  10  Thetis  Lake  Parte,  ttre  toxhurtt 
venue.  We  then  drove  to  the  Carey 
Road  campus  of  Camosun  College, 
where  speciai  events  station  X07G 
had  been  active  for  several  weeks. 

Station  Manager  Al  Fast  VE7XZ 
was  proud  of  X07G,  but  April  and  I 
wanted  to  visit  another  of  his 
hamshacks  that  is  just  as  special.  Af- 
ter a  short  drive  we  arrived  at 
X07GRH,  in  the  rehabHitatJon  yntt  of 
Gorge  Road  Hospital,  M  introduced  us 
to  two  of  the  patients  who  put  this  sta- 
tion on  ihe  air  regularly  using  voice, 
CW,  and  packet 

Like  other  stations  in  Victoria, 
VE7GRH  was  using  the  special  X07 
prefix  made  avaitabie  for  the  Friend- 
ship Games.  Ai  artd  his  friends  had  in- 
stalled special  adaptive  equipment 
such  as  oversize  switches,  voice-read- 
out rotor  controls,  and  puff -Sip  keyers 
to  make  this  station  accessible  to  any* 
one,  even  those  having  no  use  of  their 
amis  and  legs  (Photo  A). 

The  Mini-Summit 

Now  it  was  time  to  begin  last- 
mmute  preparaLions  for  the  Games. 
We  had  been  invited  to  the  home  of 
Perry  tVETWWP)  and  Anne  Creighton 
to  dine  and  to  finalize  mies  and  proce^ 


Fftoto  A.  VE7GHH,  me  ham  station  at  the  Gorge  Road  Hospitat  rehaMMtion  ami, 
makes  ft  poss^ie  for  disabied  pati&its  to  get  on  the  air.  This  is  one  of  several 
opem  Ung  posiUom, 


dures  for  the  FRG-93  foxhunt. 

'irs  only  a  couple  more  places  at 
the  tabJe,"  Perry  told  us.  referring  to 
his  current  house  guests,  Evgeny 
Stavitsky  UW0CA,  wife  Olga,  and  in- 
terpreter Raisa  Kucheryavenko 
UA0CJO.  Evgeny  Is  president  of  the 
Friendship  Amateur  Radio  Society 
(FARS)  chapter  in  Khabarovsk,  Rus- 
sia. He  led  the  15-niember  Russian 
delegation  to  these  biennial  Games, 

Raisa  is  not  only  excellent  at  her 
translating  duties,  but  ^  also  a  superb 
conversationalist  in  her  own  right. 
Anne  insisted  that  all  fadio  talk  be 


postponed  until  after  dinner,  so  we 
spent  two  delightful  hours  getting  ac- 
quainted and  learning  about  our  re- 
spective lifestytes. 

After  dessert,  we  got  bowrr  to  busi- 
ness. Although  Perry  had  never  en- 
tered nor  witnessed  a  ham  radio  toJf- 
hunt,  he  had  agreed  to  organize  this 
event,  as  Vice  President  of  the  hosting 
FARS  Victoria  chapter.  Evgeny  repre- 
sented the  Russians,  and  I  represent- 
ed Foxhunt  Team  USA. 

We  agreed  to  follow  the  rntematkjrh 
ai  Amateur  Radio  Union  tfARU)  guide- 
fin^  for  foxhunting  championstTif©  as 


Receiver  Voter 

4  Channel,  signaHo-noi&e 

Improve  coverage  by  adding  recelvets, 

•  Expandable  to  32  channels  dy  adding 
additionai  cards 

•  Continuous  voting 

•  Aviiiliible  as  a  card  or  In  a  rack  system 

•  Can  be  used  with  RF  finks  or  Telco  lines 

•  Select/disable  switches  avaiiable  for 
manual  override 

•  E)rterr^J  disable  inputs 

•  LED  tndicatofs  of  COR  and  voted  signals 

•  Remote  voted  indcators  pinned  out 

•  Ttiousands  in  service 

•  Starting  at  S370 


Remate  Base 
Interlace 


Add  a  Kenwood  frequency  agife 
remote  base,  now  to  9  dittereni 
repeater  contrallers. 

■  Connects  and  controls  a  maximum 
of  4  radios  or  bands 

•  Supports  16  Kenwood  models 

•  Cor^nects  tf^ru  tbe  radio's  mike  jack 

•  Controls  frequency,  power.  RF 
pov««r.  CTCSS,  Shift,  etc. 

•  Expands  user  function  output 

•  Jus!  plug,  program,  aiKl  play 
•S275 


For  more  details  or  to  onjer.  call  or  write: 

Beiif  Hill  ElectroiiiDS 

815  E.  Hudson  Street 

ColumtJus.OhiQ  43211 

1-614-261'887t/ Fax  1-61 4-261 -8S05 


Ql  Why  Pay  More  For  Less? 


A    Don't!  With  reliable  DAIWA  D.C  Power 
Supplies  you  won't  have  to! 


^■A*^"  ir^^^^ 


More  Power,  More  Features,  More  Quality  -  Less  Money! 

•  Hi^  Ouipui  Capacity  -  For  unit  that  and  wcighl  from  Dai  wi's  super-efndenl 

designt 

•  ExcellcfilRegulauofi  -With  2.5mV  ripple  typical;  twi{^  asgoodasmostodter 
brands 

•  FuUy  Proiecied  -  With  berth  siaic-of-the-ari  overvoluge  md  fold -back  over 
current  protection  circiiits 

•  Adjustable  Voltage  -  Standard  on  most  models,  with  convcnieni  froni-panel 
voltage  control 

•  Full  Mete  dug  ^  Swilchabk  to  read  voltage  or  current  siandard  on  all 
adjustable  voltage  modeb 

Wiih  ^ighi  models  %o  chocsefrom,  in4kf40  amp  autpui  ranges^  joiiH 
find  a  rugged  Daiwu  Power  Supply  fo  perftcily  suit  your  partuular 
needs! 


Electronic  Disinbutors  Co. 
325  MOl  Suwrt,  N.E  •  Vienna  •  VA  22180 

Ph  703  •  938  •  810S  FAX  703  -  938  -6911 
Coniaciyourjavoriie  Dealer  today! 
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doseJy  as  possible.  TTiis  12 -page  ddc- 
umeni  calls  for  five  foxes,*  transmit- 
ting in  sequence  for  one  minute  each. 
Contestants  attempl  to  locate  as  nnany 
as  possible  within  Ihree  hours,  carry- 
ing a  card  to  mark  with  the  unique 
punches  located  at  each  fox. 

Scoring  is  determined  primarily  by 
the  number  of  transmitters  found,  and 
secondarily  tty  elapsed  time.  Oontes- 
tanis  arB  indrvidLtaily  tirned.  They  start 
al  Tive-minute  inlervals,  each  coirKjid- 
ing  mlh  the  stan  of  fox  #i  transmis- 
sions. Ttiis  scatters  \he  contestants  on 
Ihe  course  to  minimize  "folfow  the 
leader"  problems. 

Soocessful  foxhunlers  pay  attention 
to  the  bearings  of  all  transmitters  at  all 
limes,  plotting  (hem  on  maps  provided 
by  the  organizers.  They  atso  eye  their 
watches,  since  exceeding  the  Ihree- 
hour  time  iimii  means  disqualification. 
In  other  words,  it  is  better  to  return  af- 
tor  175  minutes  with  only  one  foK 
kxjnd  than  to  find  all  five  in  T35  min- 
utes. 

Each  country  may  field  one  or  more 
teams  of  three  to  five  contestants 
each.  Team  score  Is  a  function  of  the 
best  three  individual  scores.  Team 
members  are-  not  allowed  to  help  one 
arwther  on  the  coufse.  In  addition  to 
team  medals,  corporate  sponsor  Ad- 
vanced Eiectfonics  Applications  pro- 
vided medals  for  the  top  three  irxJivki- 
ual  entrants. 

lARU  fiiles  for  foxhunt  champi- 
onships call  for  separate  categories 
for  seniors  (males  18  to  40  years),  ju- 


Phoio  &.  Bea  Young  VE7AJT,  th&  yc^ngesf  competitor,  hss 
just  found  his  first  fox  and  is  lookmg  for  #2  with  one  of  the 
Japanese  RDF  sets. 


Photo  C.  Svetiana  BoUenkoifa  UA0CNE.  one  Of  two  YLs 
partfcipating  in  ttte  foxhunt,  ieaves  the  starting  corridor.  She 
used  a  three-element  Russian  RDF  set. 


niors  (boys  under  18),  women  (any 
age^nobody  asksl),  and  "old-timers." 
Only  seniors  are  required  to  ftnd  all 
five  transmitters  in  lARU  European/ 


Asian  events:  others  need  find  only 
four.  Because  there  was  only  one  Ju- 
nior (Photo  B)  and  two  women  (Photo 
C)  among  the  contestants,  we  agreed 


ttial  there  would  be  no  special  cate- 
gories in  FRG-93.  Everyone  must  at- 
tempt to  firxJ  all  five  transmitters. 
The  Russians  fielded  two  teams  of 


Computer  Controlled  Ham  Shack  for  personal  or  club  station 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base  &  Repeater  *Autopatch  *eotor  Control 
*VofCe  Meters*Paging*Logging*Polite  ID's*Voice  Packet  B.B.S. 

I  Model  CS64S 
REVS  .-$379.95 


tncfutfes:  C64  interfaci?. 
disk,  cablos.  Manual 
Add  $5.00  SfH  U.S.A. 
CA.  atfdress  add  7.75% 


FT  f^x  7B7;980:7»-T*r 

FTlOtWi.T$440i  940;  t4Q 


fg^ 


m 


FT7a7R;767;73« 
TS  711 :  en  :  680:350 


Hor^  are  lust  B  few  of  the  Utira  s  adt^anced  Feaiures: 


'iOJd  save  Chang?  3 11 1  ro m  HoTies.  Packet,  Of  modem' UnLlm^t«IVO^C* 
^ro^i^vlary  "Voce  eJoch  ^ieortes  evfrtt  DHy  s  w^H'j  ■'Suti^i 
UAcitn*user  pfPt^VHTH^  ^r^u^^e' '3(MM  dllBll  us$r  d<:a^^»  codn 
IMih  ft  PrfeiCBT  IbOginQ  of  ielfihon*  *ii,iiTiitn  dWH),  u«ag*  Xime. 
Ktfvtlont  *ia  Rotning  PdIK«  ID'S'  i«  Eittmsl  wHar  CBtmQH  "CTC&S 
Tom  PatTDQ^  CW  PnctK*  wtt>  voce  '  Sccurty  rrvlB,  TJone jtvie'  VtKe 
aaPOufitedtfS^oMsgnwf^pt'ioggjq  on 'wtagepiDpoifeiii^  courts 
up  itfe^K  <|pi#<>iivt^ '  t  B  immng  PtMm  lo  n^r  smwij  iniii  i 

i  CtwCFI  UM  ^fJIra  UMlT  pf  UllOfl  S   T.  iDflD'  CC^fllfDit'  IfDlfTt  d  MTIUH'  B|lJhj  ni9(^ 

jof  Q<d  ^Us#f  programmed  mut  -ion«  ooufiftsy  t««tK  sxti  mtaa^'Motitm  o  r 
Pictcl  contTur  9  T  rpnn  Macnas  siof^  2fl  dlgn:  oommand  strings  'J  Tal;- 
irXf  Mtitef  inputs  *  Pac*^<ii  *  Modem  inpurS-lripJo*  Repealer  Modo  Optional 
williOVH*  WX1  &  PKO  Bpea»?s  tacrperafurii  and:  humidllv  wiU  pohm  i  D  * 
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Photo  D.  At  the  Sunday  demonstration.  Evgeny  Siavitsky  UWOCA  shows  a 
i^indf aided  ham  how  to  get  a  bearing  with  a  Russian  {wo^iement  RDF  set 


four  mefnbers  each.  The  Ihree-mem- 
ber  Canadian  team  was  Joined  by 
Yosriiko  YamagaiTii  JQlLCW,  the  only 
participant  from  Japan.  Kevin  Kelly 
NeOAB,  J.  ScoU  BovUz  N6WU  and 
Randy  Seyboid  K5TTE  cornpeted  from 
the  USA. 

By  the  time  our  rules  were  finalized, 
it  was  getting  late.  After  ihe  traditfona! 
taast  of  Russian  vodka  to  seal  the 
agreement,  it  was  time  to  go. 

Testing .  > « 

Perry  was  admiltediy  no  foxhunt 
eicpert,  but  he  had  obtained  expert  as- 
sistance. He  had  called  the  VictOrien- 
teers.  who  hofd  regular  outings  in 


Thetis  Lake  Parle,  Alan  PhiRp.  one  of 
the  organization's  leaders,  volun- 
teered to  help,  and  brought  several 
other  members  for  timing  and  Course 
Marshal)  duties.  No  one  knows  the 
parK  better  than  Alan,  who  was  chief 
cartographer  of  the  beautiful  1:15000 
topographical  map  supplied  to  the 
contestants  p 

At  orienteering  events,  contestants 
navigate  their  way  through  unfamiliar 
wooded  terrain  using  onjy  a  topo  map 
and  compass,  looking  for  previously 
placed  QonlroLs  (red  and  white  flags) 
at  focatbns  marked  on  the  map.  Ra* 
diosport  foxhunting  Is  similar  lo  orien- 
teering; locattons  of  flags  coindde  with 


Photo  E.  Leading  Russian  teanr  #t  lo  the  foxhunt  gold  medaf  were  (ieft  to  right) 
fgor  Krivosheev  UA0CZ  Mikhail Zavarukhir)  UW0CN.  and  Alex  Savin  UA0CDX. 
Ihey  accepted  the  award  at  the  Saturday  night  imrKiuet 


the  fox  tmr^mftters.  (But  fo^es  arer^'t 
manned  on  tt^  map.  of  coursel) 

Aian  fiad  suggested  five  fox  sites, 
which  we  tested  Thursday.  Total  dis- 
tance around  Ihe  course  would  t>e  4- 
1/2  Kilometers,  That's  not  easy,  but  It's 
much  less  ihan  the  12  km  courses 
common  in  European  championships. 

Evgeny  UW0CA  and  April 
WA60PS  Stayed  at  the  start/finish 
point  with  radio  direction  finding  {HDF) 
gear  as  Perry,  Alan,  and  I  carried  a 
test  transmitter  around  the  course, 
braving  occasional  bouts  of  rain.  At 
each  of  ifm  live  sites  ^  we  determined 
the  power  and  antenna  configuralion 
needed  to  give  adequate  signal  to  the 


starting  comdoi. 

Southern  California  T-hunters 
(N6MI.  N6YKE,  and  AF60)  SuppHed 
the  five  course  transmitters  and  end* 
point  homing  beacon.  All  used 
N6MBH  TBOX  boards  (see  "Homing 
In*  for  October  1991)  for  perfect  syn- 
chronization. 

RDF  Equipment;  The  Scapegoat? 

Everyone  agreed  that  the  1991 
FRG  foxhunt  course  In  Portland,  Ore- 
gon's Forest  Park  had  been  very  diffi- 
cull.  Only  seven  contestants  out  of  16 
found  aH  fwe  transmitters.  The  Hus* 
sians  felt  the  RDF  sets  supplied  by 
FARS-PorHand  were  partly  to  blame. 
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Hiese  dual-anlenna  units,  which  worit 
on  the  time-dHference-of-arriva( 
(TOOA)  pnnciple,  give  only  defection 
indicalion.  wiltioyt  strength  informa- 
tioru 

TDOA  seis  are  susceptible  to  bear* 
ing  errors  caused  by  multiple  signal 
pafhs  (multipaih).  Hie  direct  signal 
compeies  with  neflections  from  nearby 
obiects.  such  as  till  Is  and  trees.  When 
using  a  TDOA  RDF  set  J  t  is  necossary 
to  keep  moving  and  take  bearings 
very  frequently  to  average  out  those 
multipaih  edects. 

The  Russians  volunteered  to  pro- 
vide the  competitors'  RDF  sets  for 
FRG'93.  They  brought  10  receivers 
(model  Altai*l45)  from  the  Barnaul 
Radio  Factory  in  tfidr  counuy.  Attai  re- 
cerver  drcuits  are  cleverly  built  inio  the 
boom  of  IwO'  Of  three-element  beam 
of  flexible  steel  tape  for  safety  in  the 
fiekj.  Ttiere  is  an  AM  detector  (which 
also  works  on  FM  signals)  and  a  pseu- 
do-BFO  that  serves  as  an  audibie 
strength  trxJieatDr  for  dlslance  estima- 
tion, 

Altai  sets  were  aval  [able  for  all  con- 
testants to  use,  but  some  chose  to  use 
others.  There  were  a  couple  of 
Japanese  RDF  sets  with  HB9CV  two- 
eJement  arrays  and  two  of  the  TDOA 
units,  Russian  and  Japanese  hams 
have  only  144  to  146  MHz  on  2  me- 
ters,  so  course  transmitters  were  mod- 
ified to  operate  on  145.72S  MHz.  With 
no  crystal  or  ceramic  litter,  the  sir>gle- 
conversion  Altai  receivers  are  rather 
broad.  But  they  woriced  well  on  this 
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Figure  i.  indivkjuat  medaiists  at  th9  FRG-93  foxhunt  and  Ihm  Umes  to  find  the 
ffve  tmnsmiiiers. 
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Figure  2.  FRG-93  foxhunttrtg  championship  teams  and  team  members. 


hunt,  except  for  minor  ORM  from  focal 
packet  operations  on  145,69  MHz. 

Banking  Signals  Off  the  Lakeshore 

It  was  our  intent  that  the  1  $93  fox- 
hunt course  be  less  arduous  than 
I99i's.  giving  better  scores.  All  foxes 
were  placed  r>ear  established  trails  m 
the  southeast  comer  of  the  park.  Corv 
testants  packing  the  proper  4-1/2  km 
trail  loop  wou^d  pass  dose  to  each 
one. 

Foxhunt  Friday  broughi  perfect 
weather  and  r>o  malfunctionrng  of 
equipment.  But  to  everyone's  surpfise. 
scores  were  poorer  than  in  1991. 
overall.  Only  three  competitors  found 
all  five  foxes.  The  average  was  2.1 
foxes  found  per  contestant. 

The  Russians  were  clear  winners, 
though  they  averaged  only  3,1  foxes 
each  (Photo  E).  No  doubt  their  famil- 
iarity with  European/Asian-styte  fox- 
hunting and  the  RDF  gear  gave  them 
an  advantage.  But  they  are  also  in 
very  good  physical  condition,  when 


you  consider  that  their  team's  average 
age  fs  40. 

Hunters  who  didn^t  do  well  were 
probably  victims  of  signal  reflections 
again.  This  time,  however,  the 
bounces  came  from  more  dislant 
points.  The  signal  path  from  fox  #1  to 
the  start  was  unobscured,  so  most 
hunters  found  it.  But  the  direct  path 
ttj^m  #2  and  #3  to  «1  was  bkx±ed  by 
SOO-fOOt  hills. 

Sofnetjmes  the  signal  propagated 
from  foxes  §2  and  #3  by  passing  over 
a  big  lake  to  the  west  of  the  course  or 
a  marsh  to  the  rwrthwest,  then  bounc- 
ing off  hills  on  the  opposite  bank  to  get 
back  to  hunters  at  the  start  or  at  fox 
#1-  In  such  cases H  the  classic  principle 
of  RDF  comes  Into  play:  "Your  RDF 
set  indicates  the  dUectlon  of  incoming 
signal,  which  may  or  may  not  be  in  the 
direction  of  the  fox."  Often,  It  wasnl 

Hunters  following  reflected  signals 
were  drawn  into  the  vast  interior  of  the 
2200-acre  park,  Peny  says  there  is  a 
nude   beach   somewhere  on  the 


lakeshore.  I  v/onder  if  any  of  the  Gon- 
testants  discovered  itl 

Try  It  Blrndlolded 

II  North  American  hams  are  goii^ 
to  hold  our  own  jn  future 
European/Asian  style  foxhunts,  we 
must  make  Itiem  regular  events  here, 
to  gain  experience  and  to  tratn  future 
charrtpions.  To  encourage  the  hams  of 
Victoria,  the  Russians  put  on  a 
demonstration  Sunday  at  the  FRG 
ham f est  grounds. 

To  make  it  nnore  interesting  at  this 
flat,  treeless  campus,  attendees  were 
invited  to  try  finding  a  fox  while  tjlind- 
folded.  using  only  the  audible  indiioa- 
tions  of  a  Russian  RDF  set  to  get 
t»earings  (Photo  oy  What  fun-mnaybe 
this  should  replace  Irans former  toss^ 
tng  and  QLF  ((eft-foot  CW  sending) 
contests  at  our  summer  hamfests! 

Beautiful  scenery,  friendly  compel- 
1lon«  exercise,  radio  talk,  and  interna- 
tional goodwill— FRG'93  had  it  afk  J 
could  go  on  about  the  CW  sending 
and  the  pile-up  contesi.  the  special 
events  station,  and  the  N6MI/K3TTE 
QRP  Field  Day  in  the  park,  but  I  want 
to  leave  room  for  plenty  of  photos  to 
inspire  you  to  add  on -foot  foxhunting 
to  your  club's  RDF  activities, 

The  hams  of  Khabarovsk,  Russia, 
are  hosting  the  next  Friendship  Ra- 
ti losport  Games  In  1995.  YouVe  invit- 
ed, Its  not  too  early  to  stan  training. 
Let's  win  some  medals  and  help  bring 
tt^  big  PARS  traveling  trophy  back  to 
theUSAI 
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^Transmitter  Hunting" 
TAB  Books  323  ppg      $19.95 

(The  calfbtalJon  proceduiT  for  this  lillt 
can  onbf  be  found  in  this  book.] 
Caifbmia  restdenrCs  add  7.75%  safes  tnt 

Douglas  RF  Devices,  P.O.Box  246925 
Sacramento,  CA  958244925,  (916)688-5647 


aBCI-E231  ON  READER  SERVICE  CARD 


^  ^   J 


90  dii%  wiirtiidlyi 


j't'orn-  79.*CanninjiPk«>    \icl<»r.NV  I45fi4 
1716 1 924-(W22   Fax  ( 7 1 6 » 924-4555 
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Texas 
BugCatcher 

■The  SERIOUS  HF  Mobile  Antenna" 


fc^ 


Unmatched  tn  Quality 
Unmatched  in  Performance! 


CALL  OR  WRITE  FOR 

FREE  BROCHURE 

GLA  SYSTEMS 

PO  Bo*  425 
Caddo  M»Ma  T^na*  75135 

903-527-4163 

Wq  €sn  mippfy  evoryJtiing  you  need  fcr  thai 

The  Tex^B  5«sCar/»c#f  csn  t>6  custom 
design^  to  fit  YOUR  parJicof&r  v^tde. 

Are  you  ready  to  own  the  BEST??? 

HENRV  ALLEN  WeSTYD  —  TINA  ALLEN 


FOLD-AWAY 
ANTENNA  MOUNT 


FOLC^  TO  Allow  doors  to  open 

FOR  MINI  VANS  AND  UTILITY  VEHICLES 
BOLTS  TO  TRAILER  HtTCH  OR  FLAT  PLATt 
SUPPORTS  LARGE  HF  MOBILE  ANTENNAS 
NON  FOLD  OVER  WODEL  ALSO  AVAILABLE 
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Number  17  on  your  Feedback  eard 


H  V  rtUmDer  1/^  onyotirreeoi 

Hams  with  class 


Cm^  Peny  WB2MGP 

Media  Msniors,  inc^ 

RO.  Box  131646 

Stamn  island  NY  10313-0006 

NASA  Resources 

There  is  such  a  plethora  of  books, 
pamphtets,  videos,  and  othef  re- 
sources out  there  for  teachers  to  avail 
themselves  of  thai  it  somettmes  sterns 
like  an  overwhelming  lask  just  to  cate- 
gorize and  zero  in  on  where  to  begin 
loo*Ung  lof  needed  classroom  materi- 
als. With  that  in  mind,  Tm  dedicating 
this  month's  column  lo  helping  teach- 
ers ar>d  instmctors  o1  amateur  radio  to 
quickly  locate  some  of  the  resources 
that  NASA  has  to  ofler. 

With  more  and  nxjre  schools  partid' 
paling  in  SAREX  projects,  the  need 
for  highly  motivational  lessons  and 
matehals  about  space  travel  and  com- 
munications is  becoming  greater  Ever 
since  my  school's  5STV  contact  with 
Tony  England  W0ORE  on  board  the 
ChaHeng^flf]  August  1985,  I've  always 
Included  a  unit  on  space  and  communis 
cations  in  my  ham  radio  curriculum. 
The  materials  are  always  current  and 
overlap  very  nicely  into  science  and 
current  events  studies.  My  sixth-,  sev- 
enth- and  eighth-graders  really  love 
this  portiof^  of  the  cufricutum.  and  it 
provides  fabulous  folk?w-up  and  enridi- 


mM  actfvities  in  Itie  ctassnoom, 

On  March  2,  lff93.  NASA*s  educa- 
tion statt  met  wilt)  five  aerospace  edu- 
cation organ czations  for  an  overview  of 
each  of  their  programs  and  a  discus- 
sion of  how  NASA  can  work  with  them 
In  supporting  NASALS  Strategic  Plan  for 
Education,  All  five  organizations  have 
programs  complementary  to  NASA  and 
all  support  prc-college  education. 

1 .  For  eight  year?  now,  Th^  Young 
Astronaul  Councii  has  targeted  stu- 
dents in  the  K-9  age  group.  The  YJV,G, 
supplies  space-theme  curriculum  padt- 
ages  and  a  teacher's  handtwok  for  S40 
annually^  Chapters  are  often  fund^  by 
community  groups  such  as  tf»e  PTA,  Ki- 
wanis  Club,  Civil  Air  Patrol,  and  Air 
Force  Association.  The  Coundi  rx>w  of- 
fers a  "distance  learning"  program  us- 
ing satellite  technok>gy  to  beam  space 
curricMlum  programming  three  days  a 
week  from  their  Spokane,  Washington^ 
uplink.  TTie  Council  also  recently  devel- 
oped curricula,  specifically  targeted  to 
reach  minority  students,  through  fund- 
ing from  the  Nationai  Science  Founda- 
tion. For  further  information,  contact 
The  Young  Astronaut  Council,  1308 
19th  St,  N.W.,  Washington  DC  20036; 
(202)662-1984. 

Z.  US  Sp^i::^  Camp,  a  nonpn^fit  ed- 
ucational organization,  is  ofiefi  to  stu- 
dents in  grades  4-12,  ami  to  educators 


who  may  partfclpate  fn  graduate  or  ro- 
service  teacher  training,  workshops* 
and  conferences  The  main  goat  of 
Space  Camp  is  to  motivaie  students  to 
study  mathematics,  science,  and  Other 
high -tec  hnotogv  subjects.  Mofe  than 
15O,CX>0  students  have  graduated  from 
Space  Gamp  programs  since  1982. 
Space  Camp  tuition  ranges  frorr*  S450 
to  $750,  excluding  air  fare.  Scholar- 
ships are  available  in  three  categories: 
scholastic  achievement,  ethnic  back- 
ground, and  financial  need.  For  further 
information,  contact;  U.S.  Space 
Camp.  U.S,  Space  and  Rocket  Center, 
RO.  Box  070015,  Huntsville  AL  35807- 
7015;{aOO)63SPACE. 

3.  The  US.  Space  Foundation  is  a 
nonproFit  educational  organization  pro^ 
moting  public  awareness  of  America's 
space  programs.  It  serves  as  a  nationaJ 
resource  for  research  and  educational 
information  on  aii  aspects  ol  space. 
Ttie  FourKJation.  in  conjunction  with  \tm 
U.S.  Air  Force  Academy,  offers  a  ftv&- 
day  graduate  level  course,  "Getting 
Comfortatsie  Teaching  with  Space," 
Shorter  in-service  courses  are  also 
available  In  local  school  districts  on  re- 
quest. Members  of  the  Foundation's 
^'Project  First  Step"  designed  an  inno- 
vative middle  school  science  curricu- 
lum using  astronauts  and  other  scien- 
tists as  role  models.  For  more  informa- 
tion, contact  the  Foundation  at  2860  S. 
Circfe  Dr.,  Suite  2301,  Colorado 
Springs  CO  S0906-41fi4;  (719)  576- 
8000. 

4,  The  C^affenger  Center  for  Space 
Science  Education  is  an  international 
network  oi  facilities  and  programs 


founded  by  the  famlifes  of  the  seven 
crew  members  ol  C/ia/tenper  flight  51-L 
to  continue  tf»e  crew's  eiftjcatponai  mis- 
sion. Currently.  14  high-tech  space 
simulatois  are  k)cated  in  science  cen- 
ters, museums,  and  school  districts 
across  the  U,S.  and  CaAa<ia.  The  s*m- 
gtators  fly  middle  school  students 
through  two-hour  missions  where  they 
J  earn  science  and  develop  problem- 
solving  and  communication  skills.  The 
Chailenger  Center  has  developed  a 
wide  range  of  student  and  teacher  pro- 
gramsj  which  are  often  led  by  mem- 
bers of  NASA's  Teacher  in  Space  Pro- 
gram." The  Center  also  offers  live  inter- 
national teleconferences.  For  further  in- 
formation, contact  The  Challenger 
Center  for  Space  Science  Education, 
1055  North  Fairfax  St..  Suite  100. 
Alexandria  VA  223t4:  (703)  683-9740, 

5.  The  Astronaut  Memofiai  Founda- 
tion was  established  in  the  aftermath  ol 
tf>e  Chaitenger  accktenl  to  honor  all  16 
astronauts  who  have  tost  their  lives  tn 
the  iine  of  duty.  The  Space  Niinxx  Na* 
tional  Monument  was  established  at 
the  Kennedy  Space  Center  by  a  joint 
resolution  of  Congress.  In  addition,  the 
foundation  is  creating  a  Center  for 
Space  Education  on  six  acres  of  land 
adjacent  to  the  memorial  to  further  en- 
hance f^ASAs  education  program.  The 
center  witi  also  expfote  and  develop 
new  learning  techniques  and  environ- 
ments for  the  future.  Plans  for  group 
and  individual  activities  run  the  gamut, 
including:  demonstrations,  discussions, 
conferences,  workshops,  symposiums, 
and  lectures.  Tf>e  center  will  also  pro- 
vide films,  satellite  transmissions,  and 
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Photos  A  &  B.  Sixth  graders  Steven  and  Lisa  proudly  display  their  space  dioramas  for  the  class. 


curriculum  materials  to  support  the 
learning  process.  Funding  for  the  cen- 
ter will  oome  from  the  sale  of  Florida 
Chaffengef  license  plates,  and  from 
corporate,  rourtdatton.  arrd  individual 
oonlritjutors.  For  further  information. 


coniaci  the  Astronaut  Memorial  Foun- 
dation, John  F.  Kennedy  Space  Center, 
Mail  Code  AMF,  FL  32899  (407)  268- 
0272. 

Be  sure  to  let  me  know  aboul  aiiy 
crealive  new  innovations  you  come  up 


with  to  help  hrlng  space  science  into 
the  classroom.  Sharing  innovative 
lessons  with  other  teachers  and  ham 
radio  Instructors  remains  the  primary 
goal  of  ttiis  column.  Please  jo«n  us  on 
The  CQ  AIJ  Schools  r>e1  this  fall  when 


school  begins.  Listen  for  us  on  Tues- 
days and  Thursdays  at  17:30  UTC  on 
2S  303  MHz  for  1 0  minutes.  If  you  don't 
hear  anything,  after  10  minutes  go  to 
21,325  MHi,  After  10  minutes  look  for 

US  on  14.325  MHz. 


TNi  AHiwEI  i5  CiU*  TtCHNOlOOr-f»£  AKSv^EtlS  &AP  TKHNOiOC^ 


Come  to  the  1 993 


AMSAT  Space  Symposium 

La  Quinta  Inn  &  Conference  Center 
Arlington,  Texas 

Octobers,  9  &  10 


Your 


chance  to  learn  how  lo  work 


Amateur  Satellites: 

The  high  ofbit  DX  sateJiites: 

OSCARS  10  &  12 
The  ^Eaay  birds*: 

RS  to  &  12 
Store  &  forward  PACKET  spacecraft 

A016,  LU19,  U0  22.  K0  23 

and  more  coming  SOONi 

fsjow  building: 
Phaser  3D  (The  satollile  tor  ALL  amatours 
SeOSAT  (Easy  to  use  2  to  10  meter  iransponder  +  dlgite!) 
PAN  SAT  (An  CKperimeni  in  amateur  spread  spectruin) 
nS  15  (A  new  Russian  2  to  10  m^\Qt  saiellite) 
More  PACKET  satelliies 


Marjorie  Swain  with  Grand  Prize  won 
at  1932  Symposium  -  a  Kenwood  TR-751A 
atl-mode  2  nneter  transceiver.  OM  Carroll 
W7DU  seems  pleased  with  her  good 
fortune. 


For  more  information 
write  or  call 

AMSAT 

PO  Box  27 

Washington,  DC  20044 
301-589-6062 
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Ifumtwr  1 S  on  your  Feedback  card 


Low  Power  Operation 


Mike  Bryce  WB&VGE 
2225  MayfiOWBr  NW 
Massillofi  OH  44646 

A  Low  Cost,  Low  Power 
Pretzel  Transmitter,  Good 
Enough  to  Eat 

This  month's  project  started  when 
I  decided  to  clean  up  my  workbench. 
Seemed  I  had  all  kinds  of  parts  laying 
about  on  the  bench  to  build  a  small 
transmitter  (and  a  color  TV,  X-ray 
machine  and  so  on.)  So,  with  pencil 
in  one  hand  and  a  broom  in  the  other. 
I  started  working  on  a  schematic 
while  the  soldering  iron  cooked  on 
the  workbench.  This  Is  a  project  that 
just  begs  to  be  changed  and  modi- 
fied. In  fact,  I'd  be  upset  if  no  one 
modified  it  for  their  own  use.  The 
schematic  is  shown  in  Figure  1. 

The  project  began  as  a  transmitter 
for  18  MHz  butp  lacking  a  proper 
crystal,  the  transmitter  ended  up  on 
10  MHz  instead.  Also,  I  built  this  pro- 
ject on  a  single  piece  of  double-sided 
PC  board  using  the  ugly  construction 
method,  If  you've  never  tried  this 
method  before,  you're  in  for  a  sur- 
prise. Normally,  you  use  high -value 
resfstors  (1  megohm  or  higher)  as  tie 
points  for  the  various  connections-  I 
didn't  take  this  route;  I  used  sky 
wiring  instead  In  sky  wiring,  the  con* 
nections  between  components  ]ust 
tangle  in  the  air  This  does  make  for 
a  few  problems,  the  biggest  of  which 
Is  having  the  different  connections 
short  out  against  one  another.  I  fixed 
this  problem  by  using  small  pieces  of 
pretzel  here  and  there.  I  always  have 
a  fresh  supply  of  pretzel  crumbs  on 
my  workbench.  And  no,  I  have  no 
idea  what  the  capacitance  of  a  length 
of  pretzel  is. 


YouMI  also  need  at  least  two  sizes 
of  soldering  irons.  A  large,  35  watt 
iron  is  needed  for  soldering  to  the 
copper  foil.  The  copper  foil  is  a  very 
good  heat  sink  and  a  smaller  iron  (15 
watts  or  less)  does  not  have  enough 
umph  to  make  a  good  solder  joint  on 
the  copper  foil.  You'll  still  need  a 
smaKer  Iron,  though,  to  make  con- 
nections between  the  individual 
parts. 

To  keep  the  cost  down  to  almost 
nothing,  the  antenna  connection  Is 
simply  soldered  directly  to  the  output 
filter.  Likewise,  the  crystal  is  soldered 
directly  to  the  VXO  capacitor,  without 
a  socket.  Be  careful  when  soldering 
to  the  crystal— too  much  heat  and 
you'll  end  up  destroying  it 

The  Cfrcuit 

A  VXO  is  used  for  frequency  con- 
trol. They're  simple  to  build  and  give 
you  an  ideal  method  of  frequency 
control,  without  the  drift  of  a  VFO. 
The  supply  voltage  to  the  oscillator  Is 
regulated  in  two  different  ways.  First, 
a  78L08  regulator  provides  a  stable 
+8  volts  to  the  collector  of  the  oscilla- 
tor's transistor.  Second,  a  red  LED  is 
used  to  supply  1.5  volts  of  bias  to  the 
base  of  the  transistor.  A  red  LED 
makes  a  cheap  and  dirty  regulator 
(and  there  were  plenty  laying  around 
my  bench). 

By  adding  a  small  amount  of  in- 
ductance in  series  with  the  crystal, 
we  can  expand  the  range  of  the 
VXO.  The  value  is  not  especially  criti- 
cal, so  don't  get  overly  concerned 
with  the  number  of  turns  to  use  and 
on  what  core.  Depending  on  the  crys- 
tal, the  amount  of  inductance  may 
need  to  be  changed  to  get  proper 
VXO  action. 


m 


Photo  A.  The  Junk  box  rig  on  30  meters.  Note  the  preizei  between  the  buffer  and 
the  driver  transistor. 
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Figure  1.  Schematic  forthBjur\k  box  30  meter  pretzef  rig. 


The  mam  tuning  capaci- 
tor ]  have  listed  as  50  pF  on 
the  schematic.  In  my  ver- 
sion, the  capacftor  I  used 
Jooks  like  it  may  be  only  20 
or  30  pF.  Even  with  this 
small  value,  Tm  able  to  go 
from  10.115  MHz  to  10,122 
MHz  with  a  crystal  marked 
10.116  MHz.  That's  not  too 
bad,  as  this  range  puts  me 
right  about  in  the  middle  of 
the  action  on  the  30  meter 
band.  Depending  on  the  val- 
ue used  for  your  tuning  ca- 
paciior,  crystal  and  series  in- 
ductors will  determine  the 
frequency  swing  Some 
crystals  will  bend  more  than 
others,  giving  you  greater 
VXO  swings. 

The  oscillator  runs  all  the 
time;  it  is  not  keyed.  The 
supply  voltage  of  the  oscilla- 
tor must  be  removed  or 
you'N  hear  its  sigr^ai  In  your 
receiver  if  you  plan  on  us- 
ing this  oscillator  for  a  direct  conver- 
sion receiver  you'll  need  to  keep  it 
running.  If  you  ^A^ant,  a  second  low- 
value  capacitor  may  be  used  to  cou- 
ple some  RF  into  a  mixer  for  your  re- 
ceiver. 

Energy  from  the  osctiiator  is  cotJ*' 
pied  to  the  buffer  via  a  small  capaci- 
tor, fn  my  model,  I  found  a  33  pF  cap 
on  the  bench,  so  that  is  what  I  used. 
Reducing  the  value  of  this  capacitor 
will  reduce  the  amount  of  RF  coupled 
into  the  buffer.  The  smaller  the  value, 
the  less  pulling  of  the  oscillator  during 
keying.  To  a  lesser  extent,  this  will  af- 
fect the  amount  of  output  power,  too. 
Don't  go  too  low  or  you'll  end  up  with 
a  QRPp  transmitter.  On  the  other 
hand,  don't  use  too  much  capaci- 
tance either  It  wiil  foad  down  the  os- 
citiator  and  give  you  no  more  output 
at  the  antenna-  Values  between  20 
and  100  pF  should  work  just  fine. 

The  buffer  consists  of  another 
2N2222  transistor.  The  2N2222  I 
used  is  fn  the  metal-case  style. 
These  seem  to  be  a  bit  harder  to  kill 
and  IVe  found  you  can  get  a  bit  more 
power  out  of  these  metal-cased  units 
than  the  popular  plastic  jobs.  A  trans- 
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Figure  2.  Schematic  far  an  optionai  keying  transistor  and  how  you  wouid  interface  it  to  the  projeot^ 


former  decouples  the  RF  from  the 
collector  of  the  buffer  and  a  small 
amount  is  then  placed  at  the  base  of 
the  driver  transistor. 

The  driver  uses  a  2N3053  trar^sis- 
tor  in  the  TO-5  case.  This  stage  is 
tuned  by  the  2-40  pF  trimmer  on  the 
collector  of  the  driver.  The  trimmer  I 
used  seemed  to  be  a  bit  too  small,  so 
another  37  pF  capacitor  was  sol- 
dered in  parallel  with  the  trimmer  The 
driver  is  the  only  stage  that  Is  keyed. 
Keying  is  done  by  appiying  +12  volts 
to  the  driver  The  transmitter  keys 
very  well.  There  are  several  bypass 
capacitors  on  the  collector  to  keep 
RF  out  of  the  VCC  line.  In  most  cas- 
es a  FN  P  keying  transistor  would  be 
used  here.  I  could  not  find  one,  so  I 
keyed  the  rig  by  the  "arm-strong" 
method — I  used  a  clip  lead!  Figure  2 
details  a  keying  transistor  and  how 
you  would  interface  it  to  the  project.  I 
did  not  use  a  heat  sink  on  this  driver 
transistor,  but  one  wouldn't  be  a  bad 
idea. 

RF  from  the  driver  is  coupled  via 
the  transformer's  link  turns  to  the  PA 
transistor  A  47  ohm  swamping  resis- 
tor on  the  base  of  the  PA  transistor 


helps  stabilize  this  stage.  You'll  need 
to  usa  a  heal  sink  on  the  PA  transis- 
tor. The  output  filler  is  of  a  standard 
design  using  three  toroids.  Silver  mi- 
ca capacitors  would  be  my  capacitors 
of  choice,  but  i  used  ceramic  capaci- 
tors without  any  notlceabie  trouble. 

By  changing  the  input  impedance 
of  the  filter  we  can  get  more  RF  out 
to  the  antenna.  Norma!  input 
impedance  is  50  ohms.  This  was  ex- 
actly the  case  in  my  version.  Instead 
of  using  the  standard  value  capaci- 
tors in  the  first  stage,  t  changed  the 
input  impedance  of  the  f liter.  I  started 
with  140  pF  and,  by  adding  small-val- 
ue capacitors  in  parallel*  I  steadily  in- 
creased output  power.  After  I  got 
done^  I  had  over  3  watts  of  clean  RF 
going  to  the  antenna,  and  a  real 
mess  with  all  those  capacitors  sol- 
dered in  parallel  I  Three  watts  is  about 
one  S-unit  over  the  normal  13  watts 
youll  get.  The  values  shown  in  the 
schematic  will  produce  an  output 
power  of  t.5  watts.  It's  up  to  you  to 
play  with  the  output  filter  impedance 
and  thus  change  the  output  power  of 
the  rig- 

The  transistor  used  In  the  PA  is 


somewhat  critical.  Because 
the  leads  are  rather  long, 
if  s  best  not  to  use  a  tran- 
sistor with  a  lot  of  gain,  es- 
pecially in  the  UHF  range. 
That  means  don't  even 
think  about  using  a 
2N38G6!  I  used  a  junk  box 
version  of  a  2SC799.  A 
transistor  pulled  from  a  junk 
CB  would  be  a  fine  choice 
too. 

As  I  mentioned  earlier 
on,  this  is  a  project  just 
t>egging  to  be  changed  and 
added  to.  The  only  points  to 
worry  about  are  the  lead 
lengths  on  the  PA  transistor 
and  the  driver.  Try  to  keep 
them  as  short  as  possible. 
This  is  especially  true  of  the 
emitter  lead  of  the  PA  tran- 
sistor. 

Remember,  the  case  of 
the  driver  and  the  PA  are 
connected  Internally  to  their 
collectors.  Therefore,  they 
are  also  connected  to  the  VCC  line. 
Don't  allow  them  to  contact  the  cop- 
per foil  or  you'll  end  up  with  fireworks 
and  melted  transistor  leads. 

Have  a  good  time  with  this  project. 
Even  if  you  don't  get  it  to  work,  it's 
great  practice  in  radio  theory.  If  noth- 
ing else,  find  out  why  something 
won't  work.  Learning  is  always  a  pro- 
cess of  correcting  mistakes. 

CJear  the  PretzeJs  Off  the  Bench! 

One  of  the  reasons  I  had  to  clean 
up  my  workbench  was  to  start  con- 
stnjction  of  the  ARK  40  transceiver. 
This  is  really  a  slick  project,  especial- 
ly If  you're  tired  of  the  usual  VXO-  or 
VFO-controlled  NE602  transceiver 
The  ARK  40  will  produce  a  hefty  5 
watts  output  on  the  40  meter  band. 
Oh  yes,  the  ARK  40  is  a  fully  syn- 
thesized rig  on  the  40  meter  band. 
It's  simple  to  operate  and  a  joy  to 
use.  You  can  find  a  complete  review 
of  the  ARK  40  elsewhere  in  this  issue 
of  73. 

Next  month,  I'll  have  some  details 
about  computing  the  values  for  the 
output  filters.  Until  then,  remember, 
use  wits  instead  of  watts. 
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IC  ENGINEERING 

1G350  Ventura  Blvd.,  Suitj&  125,  EndnOi  CA  9143B 

mfo  Phone;  B1 8-345-1 692 

Fax:  81 8<345''0517      aO{J^FIELD-58 

Orders  Only:  1-800-343-5358 


NO  MORE  GUESSJMG  WITH  ANTENNA  COMPARISON  PERFORMANCE.  The 
New  "DII31-FIELD"  in&trumefit  has  an  e^itraordir^^ry  frequency  responset  DC  to 
12  GH3:.  "DIGI-FIELD"  can  be  used  as  a  sniffer 
for  60  cycte  noise  sources,  as  well  as  intensity    ;: 
detector  of  rnicrowave  oven  leakage.  With  h 

visual  clear  reading,  yois  can  ma)<e  your  own      ^ 
palibratign.  Use  for  radiation  gain/loss  measum- 
ments»  antenna  patterns,  polarization,  adjust- 
menis,  helps  to  delect  TVI,  portable  phones,        ' 
Car  alarm  transmitters,  etc,  Designed  to  be  ^ 

used  with  it^  own  tefescopEc  antennna  or  ex-       ^ 
ternal  antenna  with  PL  259  qonnector.  Detect- 
or output  connector  for  AM.  "DIGI-FIELD"  has 
a  3 1/2  LCD  display  with  (9V)  low  battery  in- 
dicator. Avaifa&ie  in  the  normal  model  'A"  or 
the  NEW  ultra  sensitive  mode] '  B". 

Forofify  $1 1 9.95  this  could  be  the  answej- 
and  ttie  soiutton  to  your  RF,probiems, 
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"Our  products  speaJc...  for  themselves" 


DIG[TAL  VOICE  RECORDER 

VUP  TO  21 B  SECONDS  RECORO  T»ME 

V  UP  TO  a  MESSAGES 
■J  4  SAMPLE  HATES 

V  SPEAKER  OUTPUT 

V  LO  LEVEL  OUTPUT 
^A  MEG  OF  RAM 
JLO  POWER 
J  TX  ENABLE  4O0ma 

V  BATTERY  BACKUP 
Vi-1Sv  DC  OPERATION 

V  SMALL  SIZE  2-5"  X  2.S 


NOT  A  KIT 

$149.00 

PLUS  S+H 


REPEATER  CONTROLLER 
VOICE  ID'er--KE2AM  VER  B 

S^F  REVIEW  Of  VERSION  A 
JUNE  t99r  ISSUE  OF  13  MAG. 

J  DtGITAL  VOICE  ID       - 

7  BATTERY  BACKUP 

J  TIME-OUT  TIMER 

V  TX  HANG  TIMER 
4  AUDIO  MIXING 
y-  ID  T™ER 

7  MUTING 

^  TX  ENABLE  4fl0ma 

J  COR  OR  SQUELCH  KEYED     ^^^^  ^  ^,^ 

-J  a-1  5v  DC  OPERATION        $  1  1  Q   QO 

V  S  Wt ALL  S I2E  a.2 "  X  3.4 '  pi,u  s  s  +  h 


8-Oth  unJE-^  9X*i-  fully  assembled  Al>d  te^t^d, 

FuF!  daOitm^nJlDtiDn  Is  rnciudcd. 
For  mors  InlormaTiori,  cult  or  writ*. 


GET-TECH 

201  RILEY  ROAD 

NEW  WSMOSOR,  NY  12553 
(51 4)6^4-5347 
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Number  19  on  your  Fe&db^clc  card 


Bin  Brown  WB8ELK 
do  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

ATV  from  Mt  Diablo 

Just  east  of  the  San  Francisco  Say 
Area  lies  a  majestic  mountain  called 
Mt.  Diablo  that  rises  over  3,800  feet 
above  the  surrounding  terrara  From 
the  top  of  Ml  Diablo  you  can  see  most 
of  the  Bay  Area  (Berkeley  and  parts  of 
the  East  Bay  are  shielded} ,  as  well  as 
an  unobstructed  view  of  the  Sacra- 
mento Valley.  On  a  clear  day  you  can 
see  th$  snow-capped  peaks  of  the 
Sierra  Nevada  range  over  100  miles  to 
the  east  stretching  from  north  of 
Sacramento  nearly  down  to  Fresno. 
Mi.  Diablo  would  seem  to  be  the  ideal 
site  for  an  atv  repeater. 

Don  Smith  W6NKF  Certainly 
thought  so!  In  1981  he  installed  his 
ATV  repeater  on  a  site  near  the  top  of 
the  mountain,  Don's  system  was  a  bit 
unusual  since  the  Bay  Area  has  a 
unique  problem.  It  turns  out  that  there 
ts  a  military  base  near  Sacramento 
that  operates  an  over-the-horizon 
radar  system  called  Pave  Paws.  This 
radar  transmits  megawatt  pulses  in 
the  420-450  MHz  range  that  blanket 
the  Bay  Area,  particularly  the  top  of 
Mt,  Diablo,  Since  any  input  in  the  400 
MHz  band  would  be  constantly  wiped 
out  by  the  radar,  Don  chose  to  put  the 
input  on  the  1200  MHz  band  with  the 
output  on  427.25  MHz.  He  even 
worked  out  an  agreement  with  the 
Pave  Paws  operators  to  keep  the 
427.25  MHz  frequency  clear  from  the 
radar  signals.  The  repeater's  output 
corresponds  exactly  with  cable -ready 
channel  58  and  allowed  many  folks  to 
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view  the  repealer  usirig  just  a  simple 
antenna  and  cable-ready  VCR  or  TV 
set. 

The  WeCX  ATV  Repeater 

Currentiy  owned  and  operated  by 
the  Mount  Diablo  Amateur  Radio  Club, 
the  Mt.  Diablo  ATV  repeater  has  an  in- 
put on  1253.25  MHz  AM  with  an  out- 
put on  427.25  MHz  (both  vertically  po- 
larized). The  repealer's  antennas  are 
mounted  near  the  top  of  a  190-fool 
tower  near  the  mountam  peak  and 
provide  a  3 60 -degree  view  of  the  re- 
gion. With  a  range  of  over  lOO  miles, 
the  repealer  covers  most  of  the  San 
Francisco  Bay  Area,  as  well  as  the 
Sacramento  Valley  from  north  of 
Sacramento  to  south  of  Stockton  and 
into  the  foothills  of  the  Sierras.  There 
are  around  40  active  members  on  the 
air  (and  many  more  who  monitor  the 
repeater  via  cable-ready  VCRs).  Two 
of  the  members  reliably  access  the  re- 
peater from  over  90  miles  away  Occa- 
sionally the  Blacl<  Mountain  group  will 
retransmit  the  Mt.  Diablo  output 
through  their  repeater  in  the  San  Jose 
area  so  that  those  in  the  East  Bay  can 
view  the  activities. 

Every  Thursday  evening  at  S  p.m 
Pacific  time,  an  ATV  net  is  held  on  the 
147.06  repeater  and  usually  generates 
a  lot  of  activity.  This  repeater  and  the 
£24.78  repeater  are  generally  used  for 
the  AT^  talk  frequency  in  the  region. 

PACIRCOIM'93 

Sponsored  by  the  Mt.  Diablo  ARC, 
this  years  PACIFICOM  convention 
(held  October  22-24  at  the  Concord 
Hilton  hotel)  will  again  feature  a  live 
ATV  demonstration  console  (see  the 
photo).  The  ATV  group  plans  to  cover 


Photo  A.  Jim  Tfttle  KC6S0E  mans  the  ATV  coatroi  console  during  PACiFt- 
CON'92, 


featured  speakers,  special  events  and 
highlights  of  the  convention  through 
the  use  of  multiple  cameras,  videotape 
and  remote  feeds.  This  footage  can  be 
seen  on  the  hotel's  in-house  cattle 
system  and  will  be  tmnsmitted  through 
the  ATV  repeater  as  welL 

One  highlight  this  year  will  be  an 
ATV  balloon  launch-  Bill  Brown 
WB8ELK  and  Don  Smith  W6NKF  will 
t>e  sending  up  the  balloon  between  10 
a.m.  and  11  a.m.  on  Saturday  from  the 
Concord  Airport  (Buchannan  Field), 
just  one  mile  from  the  convention.  The 
balloon  will  feature  a  live  TV  camera 
transmission  on  434  MHz.  with  on- 
screen telemetry  overlay.  An  on-board 
GPS  receiver  will  relay  the  balloon's 
position  to  aid  in  tracking  and  recov- 
ery. In  addition,  a  simplex  repeater  will 
operate  on  2m  (144.34  MHz)  and  a 
beacon  can  be  heard  on  28.322  MHz. 
At  the  peak  altitude  of  110,000  feet, 
anyone  within  400  miles  of  the  Bay 
Area  should  be  able  to  see  the  bal- 
loon's video  and  work  through  the  re- 


peate  r.  | 

The  chase  team  T-hunt  group  will  1 
be  led  by  Syd  Funman  W6QWK  and 
anyone  with  DF  gear  is  invited  to  join 
In  the  chase  effort.  If  all  goes  well  with 
the  Saturday  launch,  a  second  flight  is 
tentatively  planned  for  Sunday  morn- 
ing as  well. 

The  Future 

A  1200  MHz  output  for  the  Mt.  Dia-  , 
bio  ATV  repeater  is  in  the  works  (in 
addition  to  the  427.25  MHz  output).  Al- 
so, plans  are  being  made  to  eventually 
establish  a  microwave  linkup  with 
Southern  California. 

If  you'd  tike  to  see  what's  going  on 
in  the  North  Bay  area,  just  drop  on  by 
for  the  Thursday  night  net  and  watch 
the  action.  With  over  50  watts  output 
power  (soon  to  be  100  watts),  you 
should  be  able  to  see  the  repeater 
with  modest  equipment  (cable-ready 
VCR/TV  and  Just  about  any  outside 
antenna)  as  long  as  you're  line-of- 
sighl  to  the  mountain. 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGAHILY  SIMPLE 
MORSE  TUTOR  ADVAMCED  EDITlOl^  FOR 
3EGINNERS  TO  EKPEflTS— AND  BEYOND 

Morse  Code  teiuihing  software  from  GGTE  l3  the 
most  popular  In  the  world— and  for  good  reason, 
Yoii'lL  learn  quickest  with  the  most  modern  teaching 
mettwdft^lncluding  Farnsworth  or  standard  code, 
on-screen  flashcards,  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  tlme^in  1 2  easy  lessons. 

Sneak  through  bothersome  plateaus  In  one  tenth  of 
a  word  fier  minute  steps.  Or,  create  your  own  drtll« 
and  play  them,  print  them  and  ^ave  them  to  dl^k. 
Import,  analyse  and  convert  text  to  code  for  addition- 
al drills. 

Get  ttie  software  the  ARRL  Hells  and  uses  to  create 
their  practice  and  teat  tapes.  liAor&e  Tutor  Advanced 
Edition  la  approved  for  VE  exams  at  all  levels.  Morae 
Tutor  Is  gf eat— Morae  Tutor  Advanced  Edition  is  even 
better— and  It's  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (Including  laptops) h 

Available  at  dealers^  tliru  OSTor  7Jor  send  $29.95 

+  53  S&H  (CA  residents  add  7.75%  tax )  to: 

GGTE^  P.O.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92659 

Specify  5Vi  Of  3Vii  inch  disk 

(price  includes  1  year  of  free  upgrades) 
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225-400  MHZ  RF  AMP 


AM-B15S/(;rT  UHF  power  AIWLIFIER,  conserva- 

ttve  50  watt  output  from  10  W  input  using  3930  or 
DX393  tube  (no  choice)  in  sllver-piated  cavity  drawer 
with  173-turn  dial,  Maintrame  has  metered  saiid- 
state  power  supply,  requires  120/240  VAC  60  Hz  and 
+20  V  reg  60  ma.  7x19,5x18,5,  80  tbs  sh  (UPS  in  2 
pkQS,)  USED-not  tested  v^f/scfiematics S235 

VARIABLE  flSCILLATOaior  R-390A  receiver;  MOT 

Coliins  mig.  4  ibssli.  ' 

#VF0  39DA  0K,G0VTREC0MDITI0NE0 $45 

IF  AWIPUFIER  lar  R-390A  with  'good"  2-4-8-16  MHz 

mechanical  filters;  LESS  RT-SIO,  6  ib&sh. 
#IF-390A,  DSED-not  tested ,„..  $115 

Prices  F,O.B.  Lima,  0.»  VISA,  nfl  ASTER  CARD  Accepted. 

AlEow  for  Shipping  «  Writ&  lor  latest  Catalog 

Address  DepL  73  •  Phone  419/227-6573  •  Fax  419/227-1313 


FAIR  RADIO  SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA.  OHIO  •  45802 
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ARE  YOU  BUILDING  A 


^m^nm. 


Packet  Network? 


I  Join  the  latest  Packet  Radio  excrtement  -  building 
the  networ1<:s  tfiat  maKe  it  ai3  possible.  Using  ordinary 
Packet  TNCs  with  network  software  installed,  you  too 
can  expand  the  existing  network,  or  start  your  own! 
ANS  has  all  of  tt>e  hard-to-tind  parts  ttiat  will  bring 
it  all  together:  _ 

The^port  NTmilX  Diixfc  Mami  Board  con- 
nects "fNOi  lo^thcT  eii  form  k  nerwoffc  siMtch^inj^ 
fH'Bte,  where  pSdcrts  axv  muied  towards  iheii  ilnal 

(oeLiniirwuct^pejisivt.  uiKiEhtly  cables.  imJ 
work5  wilt]  titlicr  TbcMEToi  ROSE  newiDritiflg 
SQtbfc'arc.  S24.'^5  as  u  compJeiE:  kit,  of  5  J9.55  as* 
..:tfmhkid  Adapters  \'at  DR5[.  MW  or  AEA  rNO 
air  only  ^A9  saeh  ■  spcoTy  TNC  modeL 

The  WEi-eModem  AdapEcr  hUuw^  (»e  TNC , 

to  ccnno^  tviaa  WircLaii  NfaEri^)  to  up  lis  5 

ckUct  T>fC:j-  Cg(¥^i5a  swiiching  nwfcs  10- 

gsdi^  m  make  a  i^uperHub.  m\  mccf-ndi- 

wofk  |ai£*a'yH  or  to  aiiaiii  a  fc'^^  serveK 

(li]ijia'flBSorDXaii.'jiiii'>di«atyu>thi::     ,^ss&-  ^  •■ 

neiiiw«k  ^14  wire  f€C  s^jperiof  paioirii^^    ..=  :■%. 

Only  Sl.'.'^  as  1  Jd!,  cr  S4  ^5  Luembkid. 

To  brat  a  aiU  together,  AJ-iS  offers  Ti^C  [o  Radjo  cafilK  (S9.*5)  and  3  Pow^'Cf 
Supply  A  TNC  ^3&le  fcr  ctw  pupuiarTEKK  KS-900  Einifc  ralii>i  524.^51'. 

PISAM  write  for  more  inform ati an.  To  order,  send  clieck 

or  MO,  add  S3  &^H,  NJ  address  add  6%  tas?.  All  orders 
shipp^  2  Day  air!  Your  Satisfaction  ii  Fully  Guorsmieed. 


Amateur  Networking  Supply 

Post  OMice  BOK  219.  Montvale  New  Jersey  07645-0319 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

WewlOWatl 

Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quatity 
from  over  2  By  ears 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV,  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  youYe  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  >1 0  Watt  p.e.p.  with  one  xtai  on 
439,25,  434.0  or  426,25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  dowrtconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x27"  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  In  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(81 8)  447-4565  m-f  Sam-5:30pm  pst, 

P.C-  ELECTRONICS 

2522  Paicson  Lane  Arcadia  CA  91007 


Visa,  MC,  COD 

Tom  (WeOBG) 
Maryann  (WB&YSS) 


ID-8  Automatic  Moi^e  Station  Identifier 

Compattbfe  with  Commercial,  Public  Safety,  and  Amateur  Radio 
applications.  Us-es  inclyde  Repeater  identifiers,  Base  Station  Jcjentifiers, 
Beacons.  CW  Memory  Keyers,  etc,  Great  for  RCQ  ID  Compliance. 


MinJature  sn  size.  1.e5"x1.l2''x0.35''. 

Tolally  RF  immune. 

All  c&rineciiori&  made  with  micTomirtiatLre  plug  antj  socltel  wilh  coiar  c(>dEd  wires  aftKhed. 

CMOSmicropfOcessm  iof  low  voltafje.  im  current  operation   StoSOVOC  unre^uialed  at  6ma 

Low  distonion.  ]m  Itrijsedafice.  adjustable  smewave  outpul:  Q  lo  A  volEs  peak  to  peak. 

i^rystai  c(fn1roi6&d  lor  tiigii  acct/faty 

Tfansmitl«r  PR  output  {to  key  uarisminef  iwhil&  ID  is  being  sentj.  is  an  open  ooil6ct&r 

transistor  triat  wHI  handle  fiO  VDC  at  300ma. 

Field  programmabie  with  SUPPLIFD  i^ieyboar*!. 

Canlirmatior  tons  Ic  Indicate  accepted  parameter  pius  lone&  to  irdicate  prog  ramming  error. 

Ail  prog^amnnirg  i^  stored  in  a  nori-wialile  £EPFIOM  wliicti  may  be  aEte^ed  at  any  time. 

Mess>age  lengJh  tiver  WG  charat^tera  long, 

Trigg Dr  ID  WE?h  active  high  or  low. 

inhibit  ID  with  active  high  or  low  Will  hold  off  ID  unili  channel  is  ciear  of  traffic 

Generates  repealer  cmirtesy  tone  ai  end  oi  user  traflsirif&sion  i(  errabied. 

Ooubse  sided  lac^e  and  mourtiing  liardvi^are  suppiie(t  lor  i^mk  mau^ling. 

Os&ratmg  tem&erature  range,  -30  degrees  C  lo  +65  degrees  l^, 

^ull  one  v&ar  warranty  when  reiurned  to  The  factory  for  repafr. 

smm^diate  one  day  deJivei^ 


Programmable  Features 

•  Bghi  prog^^mm3bi&,  s&isci^tie,  tmsssges 

•  CW  speed  /nom  7  to  99  WPM. 

•  !D  interw!  Hm&f  fww  ^99  n}imi&. 

•  ID  hoid  off  timer  fmtn  0-9Q  sectynds. 

•  CW  tons  frequency  ffvm  100  hi  la  3000  h2 

•  froni  porcti  delay  interval  from  0  lo  9.9  seconds 

•  CW  or  MCW  GperstiOf}. 

$89.95  each 

programming  keyboard  inctuded 


COMMUNICATIONS  SPEaALISJS,  INC. 

426  WLS'(   iAF  f  A\/i.NUL  *  OPANGL.  CA  92665-4296 
fri4}  998  3021  */AX  {7U}  974  3420 
Entire  fS.A,  (SOQ)  S54  054  7  •  FAX  (800}  424  34Z0 


CmCLB  10  ON  READEFI  SERVICE  CARD 


Serving  The  LORD 
Since  1987      : 


THE  POWER  STATION 


The  POWER  STATION  is  a  12V  x  6.5  AmpHr  gel-cell 
battery  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  automobiles-  It  will  power  most 
HT's  at  5  Watts  for  2-4  weeks  (depending  upon  how  long*winded  you 
are).  Also  VHF,  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  BOW).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring,  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  CD  players,  VValkmans,  etc. 
THE  POWER  STATION  can  be  charged  tn  ah  automobile  in  dnly  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged^  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitiy,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  ;^YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voitages  of  other  sources. 


E.    HH*'' 


PACK 


^i^^*^ 


To  order,  send  check  or  money  order  for  $49.95  + 
S8.50  for  shipping,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

' ;;;  ■    P.O.  Box  3624,  Dept.  73 
.   Long  Beach,  CA  90803. 

CA  Respdenls  Add  8  1/4*!-tt  Sates  Tax.  Candian  Residents  Ptease  Send  U.S.  Mone;^ 
Ordt^r^Stno Shipping,  ..;;:;,: 

\i  you  wish  more  intormation  pic-ase  s&iwi  a  ^ASE  to  llw  above  Acfdress.  For  COD 
orders,  caii  {3t0)  433-5860,  DUEsi<ie  of  CA  cafl  (800)  933'HAy4  and  leave  a 

message. 
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Number  2Q  on  your  FeetJback  card 


^m  numDer  zu  on  your  re 

Above  &  beyond 

VHF  and  Above  Operation 


a  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 

6345  Badger  Lake  Av&. 
S^n  Diego  CA  92119 

10  GHz  SSB  QRP 
Transceiver 

Thia  montli  I  thought  I  woLfId  de- 
scribe a  10  GHz  SSB  ORP  rig  ir  its 
Sfmplest  form^  then  later  shovv  you 
how  to  modify  it  into  a  very  tormidable 
station.  The  improvements  to  tine  ba- 
sic SSB  converter  can  be  added  easily 
to  make  Jt  buildable  from  the  compo- 
nents you  have.  By  following  the  basic 
layout  you  shouid  be  able  to  duplicate 
this  rig  at  vanous  stages  of  evolu- 
tion—from the  very  basic  to  the  more 
complex  10  GHz  SSB  station.  The  iF 
frequency  used  in  each  case  is  2  me- 
ters. 

This  design  process  might  look  a 
tittle  awkward  but  be  assured,  this  rig 
Is  quite  formidable  in  operation.  Last 
month  we  discussed  some  of  the  rea- 
sons why  reduced  bandwidth  systems 
are  high  performers.  This  month  we 
will  discuss  this  basic  10  GHz  SSB 
system,  which  deiivers  high  perfor- 
mance yet  is  constructed  from  mini- 
mum components.  Then  with  this 
same  basic  circuit  you  can  add  com- 
ponents as  you  find  them.  1  will  at- 
tempt to  describe  several  modifica- 
tions or  steps  that  will  guide  you  in 
modifying  the  original  unit  shown  in 
Photo  A.  Don't  be  afraid  to  make 
changes — what  you  build  reaJJy  de- 
pends on  what  you  want  to  spend, 
The  different  I  eve  is  of  complexity  Qre 
offered  In  an  attempt  to  vary  the  de- 
Sign  to  suit  your  needs. 

The  main  ingredients  needed  to 
construct  a  10  GHz  system  inciude  a 
locai  oscillator,  a  Frequency  West 
brick- type  ampHfter,  and  the  mixer  (an 
orthagonal  waveguide-type  unit).  The 
BF  port  of  the  mixer  is  connected  to  a 
10  GHz  antenna  and,  with  a  2  meter 
transceiver  set  to  low  power,  Is  con- 
nected to  the  iF  porl.  This  simple  set- 
up will  be  capable  of  making  narrow- 
band contacts  on  10  GHz.  See  Figure 
1  and  Photo  A,  both  showing  an  oper- 
ating simple  system  for  10  GHz,  This 
setup  will  work  quite  well  and  is  capa- 
ble of  making  either  narrowband  FM 
or  SSB  contacts.  This,  of  course,  is 
dependent  on  the  type  of  2  meter  rig 
you  use  for  the  IF  transceiver.  My  rigs 
are  an  tCOM  202,  and  a  Santec  LS- 
202A  multimode  NT,  Both  rigs  were 
used.  They're  both  older  radios  but. 
they  perform  quite  well.  The  Santec 
has  been  my  main  radio  for  SSB  oper- 
ation. 

The  design  of  this  system  is  what  I 
prefer  to  call  a  "COAXIAL"  based  sys- 
tem, differing  from  a  ^WAVEGUIDE" 
based  system,  such  as  in  wideband 
FM.  Components  can  be  added  to  this 
system  as  desired  to  improve  its  capa- 


bilities. Each  component  added  to  the 
system  can  increase  its  complexity  and 
cost.  However,  each  has  specific  at- 
tributes giving  system  performance  im- 
provements that  far  offset  the  costs  in- 
volved. The  first  improvement  to  be 
considered  is  the  RF  preamplifier  and 
associated  coaxial  switch  that  is  need- 
ed for  a  dual  role  for  the  amplifier. 
More  on  that  later. 

The  preamplifier  that  we  use  is  a 
duai-stage  amplitier  using  two  MGF- 
1402  FETs,  The  amplifier  PC  board  for 
this  amplifier  is  3/4"  by  1"  and  con- 
structed on  0.031  Teflon  PC  board. 
Figure  2  shows  t  j  schematic  for  this 
preamp.  The  jrce  leads  are  con- 
nected to  groi^,  id  on  the  board  with  a 
very  short  lead  length  {actually  no 
lead)  and  upside  down  With  the  case 
Inserted  in  the  hole  cut  in  the  PC  board 
(with  the  FET  upside  down),  the 
ground  foil  is  soldered  directly  to  this 
gold  metallisation  of  the  case,  making 
for  almost  zero  lead  length.  This  Is  the 
biggest  secret  in  construction  of  this 
PC  board  ampdfier:  zero  lead  length  of 
the  source  lead,  making  for  minimum 
inductance  in  the  source  path  to 
ground.  Please  note  that  some  designs 
require  some  inductance  in  the  source 
leads;  however,  this  design  does  not. 

At  lower  frequencies,  FETs  give  in- 
creased gain,  and  this  further  increas- 
es as  frequency  !s  reduced.  FETs  that 
have  an  Ft  (frequency  total)  of  80  GHz 
or  so  become  unstable  at  very  tow  fre- 
quencies. That's  why  some  source  in- 
ductance is  necessary  at  low  frequen- 
cies to  help  make  the  design  stable.  At 
high  microwave  frequencies  this  is  un- 
desirable and  will  make  a  design  func- 
tion better  as  an  attenuator  than  as  an 
amplifier  The  thing  to  remember  is  that 
the  extreme  towards  minimum  is  nec- 
essary at  upper  microwave  frequen- 
cies. 

The  rest  of  the  construction  is  basic 
in  that  good  microwave  components 


Photo  A.  A  10  GHz  QRP  rig.  A  20  volt  regufatoris  located  on  the  black  heat  sink. 


are  necessary  for  low  loss.  That  man- 
dates that  chip  resistors  and  chip  ce- 
ramic capacitors  be  used  in  the 
preamplifier.  If  you  wish  to  design  your 
own  amplifier,  a  program  calted  PUFF 
is  available  from  CALTECH  that  will  al- 
low you  to  design  your  own  custom 
PC  board  with  the  FET  of  your  choice. 


''Above  and  Beyond"  for  May  and  June 
1992  covered  PUFF  and  its  applica- 
tions- 

Take,  for  example,  ari  amplifier 
which  was  designed  using  PUFF  with 
an  NEC-045S3  FET,  This  circuit  or  oth- 
ers could  be  used  in  place  of  the  dual- 
stage  amplifier  described  earlier.  Both 
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Figure  t  A  W  GHz  QRF  rig  suitable  (or  riarrowband  FM  or  BSB. 
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Figure  2.  A  1Q  GHz  RF  amplifier  with  18  dB  gam  and  approximately  2  dB  NR  It  is  capable  of  -t5  dBm  output  when  used  as  a 
transmit  amplWef. 
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EVERY  ISSUE 

of  73 

on  microfiche  I 

The  entire  run  of  73  from  October,  1960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75,  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $255  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $10. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  4,  Box  1630 
Mineral,  VA  23117 

703-894-5777 
800-282-5628 


QUANTUM^ 
CONFIDENCE 


Thousands 
of  hams  have  i 
experienced 
"QUANTUM 
CONFIDENCE" 
by  using  the 
Quantum  Ham 
Battery,  Get  the 
confidence  of 
dependable 
power.-. 


EXPERIENCE  IT! 


:S*i*=j:.J- 


;^ 


m 


■iJ^UvWiK^S^ 


ready  when 

you  need  it  for 

emergencies, 

events,  field  day, 

boating,  cellular 

phones  and  more. 

ij  MADE  IN 

I  THE  USA 

Dealer 
Inquiries  Invited 


Compare  Quantum's  unique  features  to  your 

present  battery  packs. 


•  12  VOLT,  2.1  AH  CAPACITY  —  Up  to  6  times  the  capacity  of  standard  battery  packs 
and  maximum  output  ffom  your  NT 

•  STATUS  LIGHTS  —  To  monitor  battery  capacity. 

•  SEALED  LEAD  CELLS  —  Maintain  charge  for  months  and  can  be  recharged  to 
100%  capacfty  without  the  memory  effect  of  nicads. 

•  ADAPTERS  —  To  fit  most  HT's,  cellular  phones  &  other  types  of  electronic  equipment 

•  DUAL  OUTPUTS  —  To  power  two  units  simultaneously 

•  FACTORY  REPLACEABLE  BATTERY  CELLS  AND  COMPONENTS. 

Call  1-800-989-0505  for  information  or  your  nearest  dealer  (9-6  EST) 
or  Fax  516-222-0569  •  QUANTUM  INSTRUMENTS  INC. 
1075  Stewart  Avenue,  Garden  City,  NY  1153Q  •  516-222-0611 
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CfflCLE  26  GH  READER  SERVICE  CARD 
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fr 


-  TM  COMMODORE/AMIGA 


^mi^ 


AMIGA 
1084S  COLOR  MONITOR 

Direct  from  Commodore 

Factory  refurbished/90  day  warranty. 

Excellent  condition/with  cables 

This  is  the  best  color  monitor 

they  ever  made! 

$10Qqc 

I  ^wiww  (plus  shipping) 


•  ASDO  computer:  with  power  s^ply,  no  mouse  [nmt)  .......S169.95 

•  CcHmrTWjdtJTE  1571  disk  drive'cabEe  (new) ...„„ .$119.95 

'  C^C:  wilh  power  supply  (lactory  refurtisihedj 

90 day  warranty... .„.„.-,.., S&4.'9& 

•  1^1'llflQfipj^  disV;  drivG/cabEe  (new) ....,S90.5D 

•  A2000  molherboard  (includes  all  chips),.., $349.95 

•  A2O00  keyboard S49,60 

•C64  keyboard ,„ Si 7.95 

•  ADVANCED  AMIGA  ANALYZER  • 

A  compleie  diagnoslic  hardware  and  soHware  analyzer  for  all 
Amiga?.  Gives  display  elaius  of  a^l  data  iransn^issioQ/signais.  Ihe 
abilFly  to  lest  the  wiitegnty  ol  iany  dfsk  Jriv^,  thecks  aH  pons,  buffer 
chips-.  aligrirneBl  and  joysEick/mouse.  Software  aulomatically  lella 
«vhaE  erfo/a  are  found  and  Ihe  chips  responsible.  05%  tcj  90%  of  the 
problems  presefrted  t(?  servitf^  centos  ara  found  with  thts  analyzer. 
Simply  plug  the  cables  into  any  Arriga  port,  This  is  a  sophislicflSed 
diagnoalic  unil  used  by  Arriga  repair  centers  i,vOrld*ide $6^.95 

•  ALL  COMMODORE  &  AMIGA  CHIPS 
AVfALABLE  AT  VERY  LOW  PRICES  • 

Serid  SASE  for  coenplele  liat  of  Commodore  sutptua  mefchandlse  at 
fanlasfic  savirtgg.  ..-—.- --        - 


j^^S 


THE  GRAPEVINE  GROUP  INC.  ^. 

3  Chesinut  street,  Suffren,  NY  1 0901 

OfiDER  L(M  E  1 -W0-292-744S  jDrsm^' 


CUSTOM  SERVICE:  St4-366-424Z 

51 4-357-2434  Hotjrs  9-6  ET  H-F  Fa*:  ft!  4^57-6243 

We  Ship  Worldwide  15%  Rastocking  Prices  Subject  to  Changes 
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Thruline  Directional  Wattmeter — 

The  worldwide  standard  in 
directional  wattmeters. 

•  Accurate  within  +/-5%  of  full  scale 
reading. 

•  Measures  forward  or  reflected  power  in 
coaxial  transmission  lines  under  any 
load  condition. 

•  Power  range  from  lOOmW  to  lOkW, 
frequency  range  from  0.45  to  2300MH£. 

•  (Jtilizes  Bird's  ''QC"  quick  change 
connectors  for  interchangeable  field 
operation  without  recaiibration. 

•  Built-in  remote- reading  capability. 

•  Peak  reading  version  available, 

Cai!  or  write  today  for  more  details  on  the 
industry  Model  43  wattmeter  and  to  receive 
a  complete  Bird  catalog. 


30303  Aurora  Rd.,  Clevefand.  OH  44139  U.S.A.  ■  (216)  24S-12O0 
TLX;  706&9S  Bird  Elec  UD   ■   FAX:  (216)  24S  5426 
WESTERN  REGION  OFFICE:  Ojai,  CA  ■  (605)  646-7255 


Electronic  Corporation 


;flWJ««»jEiK«-» 
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Fhato  B^  A  10  GHz  oitho  mode  mixer.  Looking  through 
the  mixer  waveguide  port  you  can  see  rear  port  90  de- 
grees offset.  The  $MA  conr^ectoris  the  IF  port. 


Photo  D.  My  trusty  Santec  LS-202A  2  meter  FfUt/SSB  HT 


Photo  C.  My  iCOM-202  SSB  2  meter 
pre-hartd-hefd  radio. 


designs  require  a  sfmple  bias  supply 
to  function.  It  can  be  as  simple  as  a 
''double  A"  (AA)  flashlight  cell  connect- 
ed up  to  supply  negative  gate  bias 
current.  An  additional  positive  regula- 
tor is  required  as  well,  for  the  drain 
supply.  Normally  this  voltage  is  near 
+4  volts.  We  have  built  both  simple 
supplies  and  ones  that  use  ICs  to  gen- 
erate the  negative  voltage.  Either  will 
work  well. 

The  bias  (negaUve)  is  adjusted  to 
give  the  required  drain  current  for  your 
FET.  This  can  be  adjusted  for  a  mini- 
mum noise  figure  or  increased  for 
higher  current  for  slightly  more  power 
output.  Check  your  FET s  specification 
sheet  for  exact  current  requirements. 
For  the  MGF  14G2  FETs  we  adjust  the 
first  low- noise  stage  (between  10  and 
15  mA)  for  minimum  noise.  The  sec- 
ond stage  is  set  (to  20  mA)  for  best 
gain.  Next  comes  the  relay  switching. 
We  could  five  without  them  and  dedi- 
cate the  amplifier  for  either  receive  or 
transmit.  But,  in  this  case  I  decided  to 
use  the  same  amp  for  receive  and 
transmit  and  switch  it  with  relays. 

The  re  fay  used  at  10  GHz  must  be 
rated  for  10  QHz  operation.  As  such, 


the  circuitry  internal  to  the  coaxial 
switch  resembles  a  transmission  line, 
providing  lor  low  losses  at  microwave 
frequencies-  Two  types  of  relays  can 
be  used;  the  SPOT  (single-pole  dou- 
bfe-throw)  type,  or  the  transfer  type. 
Several  SPOT  relays  would  have  to  be 
used  but  only  one  transfer  relay  is 
needed  to  work  in  the  simplest  config- 
uration. I  have  used  each  method  and 
they  both  work  welL 

For  simplicity,  the  transfer  relay  is 
the  easiest  to  use,  that  is  if  you  can  !o- 
cate  one.  II  Is  most  suitable  as  only 
one  relay  is  required,  allowing  the 
preamplifier  to  be  used  for  both  re- 
ceive and  transmit  amplification.  You 
can  usuatiy  tell  a  transfer  relay  from  its 
standard  counterpart  by  the  four  coax- 
ial connectors  on  the  transfer  relay, 
versus  three  for  a  standard  SPOT  type 
coaxial  relay. 

Let's  lool^  into  the  construction  of 
each  and  see  what  is  going  on.  In  the 
SPOT  type  (miniature  SMA  type  relay) 
there  are  two  sets  of  contacts,  as 
shown  in  Figure  4.  This  relay  can  best 
be  described  as  having  balanced  poie 
operation,  [ike  a  teeter-to ttet  One  sec- 
tion makes  contact  with  half  of  Ihe 


common  center  pin  and  the  other  con- 
tact (let's  cail  it  nomiaily  closed).  The 
other  section  is  off  balance  or  down  to 
ground  making  no  contact  to  any 
coaxial  connector,  maximum  isolation. 
When  the  relay  is  energized,  the  nor- 
mally closed  contact  toggles  and  be- 
comes the  one  that  Is  now  grounded 
or  off-baianced  and  the  other  section 
(the  normally  open  contact)  is  now 
making  connection  between  the  other 
half  of  the  center  contact  and  the  nor- 
mally open  contact.  SPOT  operation. 

The  operation  In  a  transfer  relay  is 
quite  different  in  some  respects  in  that 
it  has  four  (coaxial  connector)  con- 
tacts. It  has  a  modification  of  the 
teeter-totter  operation  in  that  there  are 
four  contact  bars  while  the  SPOT  type 
has  two.  The  toggle  operation  occurs 
between  two  of  these  bars  diagonally 
positioned  inside  the  relay.  What  hap- 
pens is  that  the  relay  makes  contact 
along  the  top  and  bottom  of  the  reiay, 
leaving  the  side  bars  in  the  open  posi- 
tion. When  the  relay  is  activated  the 
top  and  bottom  release  their  connec- 
tions and  the  left  and  right  side  bars 
make  connection.  See  Figure  5  for  do- 
tails  on  the  transfer  relay  and  its 
schematic  switching  application. 

With  either  relay  system  in  pkace. 
switching  an  amplifier  from  receive 
and  transmit  is  quite  easy,  (t  can  be- 
come complex  if  and  when  we  add  ad- 
ditionaE  components  into  this  switching 
loop.  For  a  basic  SSB  unit  with  switch- 
ing, this  is  all  you  need  for  an  opera- 
tional SSB  10  GHz  narrowband  sys- 
tem using  2  meters  as  an  IR  Drive 


Figure  4.  A  SPOT  relay. 
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Figure  3.  A  DC  bias  suppiy  for  ihe  10  GHz  ampiifler.  The  battery  should  last  for  a  coupie  of  months. 
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power  should  be  held  to  +10  dSm 
maximum  lo  the  mixer. 

This  system,  with  a  10  GHz  FET 
amplifier  (home-brew),  can  boost  out- 
put power  on  transmit  to  somewhere 
near  the  +5  to  +8  dBm  power  level. 
Thaf  s  a  power  output  of  4  mW  lo  7 
mw  (0.007W),  Don't  scoff  at  that  pow- 
er as  it  is  quite  capable  of  driving  other 
higher-power  amplifiers,  such  as  trav- 
eling wave  tubes,  to  full  power  of  10 
watts  or  more.  These  do  not  need  to 
be  added  now  but  can  be  as  time  and 
money  allow.  The  simpler  tow  power 
rig  will  work  quite  well  with  the  lower 
power  level.  Additional  gain  can  be 
quickly  realized  through  passive  an- 
tenna gains. 

Realize  that  0.007  watts  is  real 
QRP  power  and  can  give  exceplional 
operation  using  SSB.  Comparing  op- 
eratfon  on  10  GHz  QRP  levels  and 
system  gains  in  respect  to  lower  fre- 
qitencies  Such  as  2  meters,  you  can 
draw  comparisons  by  noting  that  with 
lower  frequencies  antenna  gain  is 
markedly  reduced.  A  30"  dish  antenna 
on  ID  GHz  can  exhibit  35  dB  gain, 
making  for  quite  a  punch,  even  when 
using  a  QRP  rig.  That's  a  lot  of  gain 
advantage  even  when  compared  to  a 
good  2  meter  antenna  which  can  run 
in  the  10  to  15  dB  range.  You  would 
have  quite  an  antenna  fami  at  2  me- 
ters for  similar  gain  as  this  small  dish 
at  10  GHz. 

That's  one  factor  which  makes 
QRP  levels  workable  with  reduced 
bandwidth  SSB  microwave  operation: 
very  high  antenna  gain  and  very  low 
power  systems.  Comparing  even  fur- 
ther At  24  GHz  the  same  approach  is 
used,  making  more  power  gain  in  the 
antenna  than  is  usually  In  the  amplifier 
at  this  level.  Most  rigs  today  for  24 
GHz  are  limited  to  very  low  QRP  lev- 
els: that  Is,  before  antenna  gains.  This 
passive  antenna  gain  is  what  gives  mi- 
crowave low  power  level  rigs  quite  a 
boost  in  radiated  power*  This  gain  In 
power  is  the  most  inexpensive  to  ac- 
complish in  short  order  The  bad 
news,  at  least  on  24  GHz,  Is  that  the 
equipment  is  difficult  to  obtain  even  In 
the  land  of  plenty  here  in  California,  if 
there  is  inexpensive  equipment  for  24 
GHz  then  it  should  be  advertised  be- 
cause it  would  sell. 

So  much  for  QRP  antennas.  The 
main  point  is  that  at  a  very  low  QRP 
level,  stations  at  microwave  frequen- 
cies are  still  very  effective.  The  10 
GHz  QRP  station  described  above, 
with  or  without  the  preamplifier,  is  an 
effective  system.  Don't  let  yourself  be 
locked  into  the  design  that  I  presented 
In  the  example  given.  The  local  oscil- 
lator does  not  have  to  be  a  waveguide 
type  of  system  lo  mate  with  an  orthag- 
onal  type  of  waveguide  mixer,  tn  this 
case  use  a  waveguide  to  coaxial  tran- 
sition to  accomplish  the  connection  in 
and  out  of  the  mixer.  There  are  many 
different  methods  that  you  can  use  to 
make  adjustments  in  system  construc- 
tion and  still  tiave  a  great  rtg. 

Mailbox 

Steve  Roberts  N8VKD  of  Suffield, 
Ohio,  is  looking  for  others  In  the  Ohio 
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Figure  5.  This  four-corttsct  tmnsfsr  relay  effectively  reverses  the  ampiiffer.  ft  is  wired  with  the  Bmptifier  in  to  tormina f  It 
ampiifier  out  to  tBrminaf  4;  anfenna  to  terminal  2:  mixer  out  to  terminal  3.  Normal  (not  energized)  ^tate:  contacts  /— ^  &  J— 4 
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Figure  6.  Full  implementation  of  switching  with  4  SPOT  coax  relays^  switchable  preamp,  and  10  watt  high  power  TWT 
ampiifier. 


area  who  are  interested  in  1.2  GHz 
and  above.  He  remarked  that  'if  you 
asked  tor  a  Gunn  you  might  get  a  re- 
sponse  like  0.22  or  0.45  caliber"  Well, 
the  same  mystique  abounds  here  in 
California.  I  have  difficulty  with  the 
knowledge  gap,  so  when  you  get  on  to 
discussing  the  electron  effect  in  Gunn 
devices  being  negative  resistance  ,  .  . 
well,  you  can  just  imagine  the  eyes 
glassing  over.  It's  a  hard  hill  to  hoe 
without  some  moral  support,  especial- 
ly when  you  know  that  you  are  well- 
founded  in  scientific  fact.  Trying  to 
convince  someone  that  n^ative  resis- 
tance is  a  true  phenomenon  is  atJout 
as  easy  as  teaching  a  pig  to  sing. 
What  we  did  here  was  to  set  up  a  sign 
and  an  operating  10  GHz  simple  wide- 
band two-way  system  at  our  local  ham 
swap  meets  and  we  were  able  to  get 
quite  a  response  to  our  pleadings.  Lat- 
er we  formed  the  San  Diego  Mi- 
crowave Group. 

I  think  all  that  is  needed  Is  a  little 
prodding  and  a  lot  of  advertising,  simi- 
lar to  the  methods  we  used.  Club 
meetings  and  such  are  a  good  exam- 
ple and  1  am  sure  most  are  looking  for 
a  good  program  to  provide  for  their 
members*  Sure,  you  won't  interest  all 
the  members  attending,  but  a  good 
well-rounded  information  session  on 
your  part  of  the  frequency  spectaim  as 
H  applies  to  amateur  radio  in  general 
can  come  off  well. 

Raymond  N6RE  writes  that  ever 


since  I  published  the  material  on  con- 
verting the  3.7  GHz  LNA  amplifiers  he 
has  been  looking  for  some  to  modify. 
Could  we  steer  him  in  the  right  direc- 
tion? Welt,  I  can  only  offer  some  likely 
sources  for  you  to  try.  The  first  Is  the 
newspaper — look  In  the  classified  ads 
for  satellite  antenna  installers  and  also 
in  the  Yellow  Pages  under  satellite  and 
TV  shops,  I  made  several  calls  to  local 
shops  and  most  wanted  to  sell  me 
brand-new  units.  In  bigger  shops  try  to 
get  by  the  safesman  and  talk  to  the  re- 
pair technician.  When  I  was  able  to  do 
that  I  was  able  to  tine  up  some 
prospects  that  might  prove  interesting. 
One  call  to  a  local  high  profile  installer 
was  met  with  the  initial  "sell,  sell,'*  but 
when  he  found  out  that  I  wanted  older 
units  for  amateur  applications  and  not 
satellite  use^  he  stated  that  he  was  li- 
censed also. 

I  have  yet  to  visit  him,  and  don't  ex- 
pect to  be  given  a  box  full  of  units. 
But,  rather,  1  have  found  out  that  for  a 
reasonable  (small)  dollar  amount  he 
would  be  willing  to  part  with  some 
used  units.  The  price  discussed  was 
less  then  $15  each,  but  somewhat 
higher  than  the  $5  or  so  1  was  accus- 
tomed to  paying  at  swap  meets.  How- 
ever, his  units  seemed  to  be  a  better 
bet,  as  the  swap  meet  prices  do  not 
include  a  guarantee  of  any  kind.  It  just 
goes  to  show  that  you  have  to  go  be- 
yond the  normal  scrounging  attempts 
and  get  behind  the  screens  of  most 


bigger  companies  and  talk  to  the  peo- 
ple doing  the  work  to  locate  parts. 
Give  it  a  try, 

Richard  KB0IV1R  of  Aberdeen, 
South  Dakota,  writes:  "Where  can  I 
buy  a  TWT  amplifier  similar  to  the 
ones  you  described  in  the  July  1993 
Issue  of  73  Amateur  Radio  Toda/?" 
Well,  Richard,  they're  not  the  easieat 
to  locate  and  when  amateurs  have 
found  them  they  were  not  always 
careful  to  get  matching  power  supplies 
and  tubes  with  them.  That's  the  main 
reason  1  wrote  the  article— to  inform 
our  readers  about  what  Is  available  in 
surplus-  From  time  to  time  I  have  a 
spare  unit  and  they  have  sold  lor  less 
than  $200  for  a  working  unit  I  feel  that 
the  price  In  some  surplus  outlets  fs  far 
too  high  and  they  don't  even  guaran- 
tee that  they  will  function.  I  guess 
they're  looking  for  a  customer  who  Is 
willing  to  pay  the  high  price  for  exactly 
what  he  wants. 

At  this  moment,  I  don't  have  a 
source  for  these  materials.  Compo- 
nents used  to  come  out  of  Surplus 
Sales  for  Collins  Electronics  in 
Richardson,  Texas.  If  I  locate  a  source 
ni  print  it;  if  anyone  knows  of  one 
please  drop  me  a  line. 

Well,  thal^s  it  for  this  month.  As 
always,  1  will  be  glad  to  answer 
questions  concerning  microwave 
and  other  amateur  related  topics. 
Please  send  an  S,A,S,E.  for  a  quick 
response. 
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MfchaetJ  GeierKBIUM 
c/o  73  Magazine 
Route  202  North 
Peterborough  NH  03453 

More  Mobile  Operation 

Last  tiniQ,  we  were  discussing  mo- 
bHe  ham  radio  installation  and  opera- 
lion.  Lefs  continue. 

The  Real  Thing 

OK,  you  got  a  few  bucks  together  or 
you  got  lucky  at  a  hamfest.  and  you 
bought  yourself  a  real  mobile  rig.  What 
can  you  expect?  Well,  it  sure  will  work 
a  whole  lot  better  than  an  HTI  Now 
you've  got  anywhere  from  10  to  50 
watts  of  power,  tremendously  greater 
audio  output  and,  hopefully,  a  tougher 
receiver. 

Instating  a  mobile  rig  is  pretty  easy, 
but  there  are  a  few  things  to  consider. 
First  of  all,  you  need  good,  clean  DC 
power  at  anywfiere  from  5  to  15  amps, 
As  I  mentioned  last  time,  there  is  no 
such  thing  as  clean  power  in  a  car;  it's 
always  loaded  with  junk.  Luckily,  mo- 
bile rigs,  being  designed  for  car  use, 
take  that  into  accx)unt  and  usuaEly  have 
their  own  internal  power  filters.  Here's 
a  good  way  to  tell:  If  you  have  alterna- 
tor whEne,  either  En  transmit  or  receive, 
you  need  an  external  filler.  If  not,  then 
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don't  worry  about  It. 

If  your  rig  puts  out  10  or  15  watts, 
your  power  requirements  probably 
aren't  that  tieavy.  Most  likely,  you  don't 
need  more  than  5  amps.  You  should  be 
able  to  get  that  from  the  fusebox-  A 
good  ptace  to  tap  in  is  on  the  (used 
side  of  the  line  powering  your  car 
stereo.  Heck,  you're  not  going  to  be 
blasting  it  at  high  volume  and  transmit- 
ting at  the  same  time,  so  you're  not 
likely  to  blow  the  fuse.  And  even  if  you 
do,  there's  no  big  harm  done.  Just  be 
sure  to  connect  up  to  the  correct  side. 
Never  mn  any  radio  gear  (or  anything 
else,  for  that  matter)  from  an  unfused 
line.  The  damage  you  can  do  to  your 
car  just  isn't  worth  it.  Of  course,  if  your 
rig's  power  cord  has  its  own  fuse,  then 
you  can  hook  tt  up  wherever  you  want. 
Just  keep  in  mind  that  any  short  before 
the  fuse  can  still  cause  trouble.  In  par- 
ticular, njn  the  wires  so  that  they  won't 
be  crimped  by  the  car's  brackets  or 
other  body  parts. 

If  you  have  a  htgh-power  rig  which 
puts  out,  say,  40  or  50  watts,  you're 
gonna  need  some  real  juice  to  run  it.  At 
50  watts  output,  you  may  need  up  to  1 5 
amps,  and  that  ain't  peanuts,  especially 
because  your  rig  is  FM  and  runs  that 
power  continuously  while  you  transmit, 
unlike  an  SSB  HF  rig,  which  only  de- 


mands high  current  on  voice  peaks. 

Getting  that  much  current  through 
your  car's  electrical  wiring  is  asking  for 
trouble.  The  preferred  method  is  to  go 
directly  to  the  car  battery,  but  that  can 
be  tricky.  Your  car  battery  can  deliver 
hundreds  of  amps  on  demand,  and 
that  kind  of  current  is  dangerous. 
Shorting  a  car  battery  even  for  a  mo- 
ment wUI  cause  serious  sparks  and 
possibly  melt  the  wiring  or  the  battery. 
The  battery  may  even  explode  as  its 
internal  gasses  quickty  build  up  under 
the  heat  of  its  chemical  reaction.  You 
can  be  disfigured,  blinded  or  even 
killed  by  an  exploding  car  battery,  so 
please,  please  play  it  safe, 

How? 

First  of  all,  get  approved  htgh-cur- 
rent  wiring  from  an  autosound  or  auto 
parts  dealer.  Whatever  you  do.  don't 
use  coax  cable  as  DC  power  wiring. 
Yes,  if  s  shielded  and  seems  to  work 
well,  but  it  is  not  designed  for  high  DC 
current,  nor  is  it  meant  for  the  temper- 
atures under  the  hood  of  a  car.  The  re- 
sult is  that,  over  time,  the  inner  con- 
ductor's  plastic  jacket  will  deform  and 
eventually  melt  through,  causing  pre- 
cisely the  kind  of  disastrous  short  I  just 
discussed  above.  The  risk  of  an  under- 
hood,  car-destroying  fire  is  large. 

Whatever  kind  of  wire  you  use,  it 
must  be  rated  to  carry  the  intended 
current.  Also,  you  must  fuse  it  right  at 
the  battery  so  that  Shorts  anywhere 
down  the  line  will  not  cause  a  disaster. 
Another  fuse  right  at  the  radio  is  a 
good  idea,  but  that  alone  will  not  pro- 


tect you  if,  say,  the  wire  shorts  at  the 
firewall  or  comes  in  contact  with  the  en- 
gine or  radiator  and  melts. 

When  connecting  things  to  the  car 
battery,  be  sure  to  disconnect  the  bat- 
tery's negative  terminal  first  so  that 
there  can  be  no  return  circuit  through 
the  car  body.  That  simple  precaution 
can  prevent  serious  injury.  Remember, 
there's  enough  current  there  to  ta^e 
your  finger  off,  should  It  inadvertently 
connect  through  a  ring  youYe  wearing. 
It  has  happened. 

Ground? 

Obviously,  there's  no  real  "ground" 
on  a  moving  car.  But  to  the  circuit, 
ground  Is  the  car  body  and  chassis. 
Where  do  you  hook  the  negative  lead 
up?  Well,  for  low-current  radios,  just 
about  any  metal  screw  in  the  passen- 
ger compartment  will  do.  To  check  for 
sultabilify,  use  an  ohmmeter  to  be  sure 
the  screw  is,  indeed,  connected  to  the 
chassis.  Especiafly  on  late-model  cars, 
many  screws  are  set  in  plastic,  which, 
obviously,  won't  do. 

In  high-current  applications,  it  is  best 
to  ground  the  negative  lead  to  a  large 
screw  in  the  engine  compartment,  some- 
where fairiy  near  the  battery.  Check  the 
spot  where  the  battery  itself  connects  to 
ground;  what  could  be  better? 

Where  Does  It  Go? 

In  toda/s  smalE  cars.  It  can  be  hard 
to  find  a  good  place  for  your  rig.  Look 
for  a  spot  where  you  can  easily  operate 
the  controls  without  interference  to  your 
driving.  Also,  the  mike  cord  has  to 
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DR-592T  DUAL  BAND  MOBILE 

45  WattS/2M    (Rx    137-173/Tx   144-148).    35 

Watts/440  (Rx  4io-470m  440-450),  Head  can  be 
remoted  up  to  16  feet  from  radio  with  optional  EDC- 
20.  Cross-Band  Repeater,  can  be  turned  on  and  off 
remoiely.  frequencies  can  be  changed,  all  from  your 
HT  (DR-592T  requires  EJ-8U  for  HT  Remote 
Control).  30  Memories  +  10  addltionat  automatic 

repeater  memories  +  2  caff  channelsTone  Encode,  remote  control/DTMF  encode 

microphone  included. 

Options:  EJBU  DTMF  Decoder     S43.95 
EDC-1 9  9-Ft  Remote  Kit  S36.35 


BJ7-U  Tone  Squelch 
EDC-20  1G=Fl  Remote  Kit 


S  62,95 
$39.35 


DJ-560T  Dual  Band  HT        DJ-162TD  2  Meter  HT 


2M  |Rx  130-174jTx  144"14a). 
440  (Rx  400'520/Tx  440-450). 

40  Memories  +  2  call  chan- 
nels.Tone  Encode  and 
Decode. DTMF  Encode  and 
Decode.  Paging  &  Scanning 
Functions.  Auto  Power  Off 


2M  (Rx  137-174/Tx  144-148).  20 
Memories  +  Call  ctianneL  DTMF 
Encode  and  DecodeTone  En- 
code (Decode  W/EJ6U).  Paging 
functions,  Scanning,  etc.  Comes 
witfT  AA  Cell  Battery  case,  see 
below  for  Ntcad  Pack:s/Clnargers 


Optional  Battery  Packs  for  DJ'560  S  DJ162'TD 
EBP-10M  7.SV  )(7{K)MAH  Only  S2S.O0ff 

EBP'1  OWA/1  SNA  can  ba  U5>erf  with  the  EDC37  Smart  Charger  of  wall  chargers 
EBP- IOWA  7.2V  X  700MAH  only  S45.9S  EBP-12NA  12V  x  700MAH  onhy  S 59.95 
EDC'17  charger  (or  EBP-10N/MA  or  EDC-^  &  wall  charger  for  EBP-1 SA  *1S.95 

These  are  some  of  Ihe  best  deals  of  all  time,  whefe  can  you  fifid  a  brand  new 
aMj^40  Mobile  lot  under  S5  00. 00  with  all  thes&s  iaatures.  Pual  E^fid  HTfijr'  und^ 
SCDC,  w  2  IVIeter  HY  for  under  4200'? 

To  order,  send  check  dr  money  order  v^ilh  $S.50  for  shipping,  along  with 
yoLir  shipping  address  {sorry  no  U.S.  Post  Office  Boxes.  UPS  mil  not 
deliver)  and  Telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dep!  73 
Long  Beach,  CA  90803 

CA  Residenlfi  Add  6  1/4 ^i  Sales  TftK.  Canadian  Residents  please  send  U.S.  Money  Order 


S?rW  rrw  iQRn  Sixs  t$$7 


If  you  wish  more  tnformalion  ple^s*  send  a  SASE  lo  I  he  above  address ,  For  COD  orders,  call 
outride  of  OA  caR  feO03933-H  AP;i4  and  leave  a  message. 


$17.10  forshjpping. 

[31 0)433-5960, 


r  I 


Infthll 


Antennas  Wsst 
I )  373-S42S 


K^ 


Rainbow  As^iortmenL 

Cait  Tvday  &    I 

We  Ship  Next  Day  2nd  Day  A%AP 
im  $29.95  $24,95  $19.95 
2m  $3935  $^4.9S  $19.95 
400  $49.95  $44.95  $^9.95 
sm  $54.95        $49.95    $44.95 

lO&O         $99.95        $Jt9.95    $79.95 

An  iirdL'nL  ppi]  2nit  rliij  air.''  [»[i<irll\  rnniF. 

H*iK  5(H]-lt2-!s,  Ptuvu^  {jiT  K4«15  j 


CIRCLE  S  OM  READER  SERVICE  CARD 

Like  ¥  Packet  ?  Chock  Ful  dl  Feqture$  and  Tip&\ 


SybscTjbers  worldwide  Rrofe^sionaily  ^rilt&> 
and  ediled  Mention  73  ond  receive 

3  bonus  issues'  Sample  copy  %2  5end  check 
arTTiorGy  order  £US  fund^  ^iHf&f  lo 


Packet  Power  »  PO  Box  189  ♦  Burleson,  TX  76097 


CIRCLE  233  ON  READER  SERVICE  CARD 


SAMPLE 
COPY! 

ANTIQUE  RADIO  CLASSIFED 

Antique  Radio's  Largest-Circulation 
Monthly  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also;  Early  TV,  Ham  Equip.,  Books, 

Telegraph,  40'8  &  SO's  Radios  &  more.,. 

Free  20-word  ad  each  month,  Don  7  miss  out! 

1-Year:  $29.95  ($44.95  by  1  St  Class) 
6-Momii  Trial  -  $1 6.95.  Foreign  -  Write. 

A.R.C.,  P.O.  Box  e02-E8,  Caiiisie,  MA  01741 

Or  Call:  (506)  371-0512 


CIRCLE  384  ON  READER  SERVICE  CARD 
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reach  your  moLth  without  getting  tan- 
gled in  {he  steering  wheel  or  gearshift 
lever  And  you  have  to  have  unob- 
structed atxess  to  the  foot  pedals.  Fi- 
nally, make  sure  you  don't  mount  the 
rig  where  you  will  snriash  into  it  with  a 
knee  or  other  tx>dy  part  In  the  event  of 
an  accident.  If  you  just  can't  find  such 
a  location,  consider  buying  one  of  the 
new  rigs  which  lets  you  separate  the 
cofitrol  liead  from  ttie  re  si  of  the  radio. 
The  small  heads  fit  just  about  any* 
where. 

The  Skyhook 

Many  hams  use  magnetic- mount 
antennas  because  they're  easy  to  re- 
move and  hkJe,  and  they  don't  require 
any  instafiation.  They  work  well.  I>ul 
they  do  have  a  tendency  to  scratch  the 
car's  paJnL  When  you  put  the  antenna 
on,  be  sure  to  wipe  the  mount's  tx^ttom 
off  First,  because  the  powerful  nrkagnel 
often  ptcks  up  little  metaflic  bits  and 
those  can  really  eat  your  paint  away. 
When  the  antenna  is  in  the  car,  be 
sure  to  put  it  somewhere  where  i1  can't 
be  seen,  and  at^  consider  how  close 
you  are  putting  that  giant  magnet  to 
your  stereo,  recorded  tapes,  the  rig 
and  other  equipment.  I  keep  mine  in 
the  back,  away  from  everything. 

The  coax  cable  usually  exits 
ihrough  the  door  seal,  a  window  or 
perhaps  the  trunk  or  hatch.  The  main 
considerations  are  Ihal  the  cable 
dbesnl  get  crimped  (which  could  result 
in  a  Iran  smftter-da magi ng  short)  and 
that  rain  doesn't  get  into  the  car  at  the 
entry  point  Luckily,  most  cars  have  big 


enough  rubber  seals  thai  these  prob- 
lems don't  occur. 

For  permanently  mounted  anten- 
nas, just  follow  the  manufacturer's  di- 
rections. If  you're  going  with  a  pemia* 
nent  roof  mount,  rt  may  be  best  to  let  a 
professional  shop  do  the  drilling  and 
mounting.  I  tried  it  myself  once,  and  it 
was  \^ery  difficult  to  drill  through  the 
roof.  Mine  eventually  worked  out  fine, 
biil  it  is  possible  to  have  serious  leak* 
age  probiems  which  result  in  rust  dam- 
age. 

ThB  Ultimate 

Mobile  VHF/UHF  Is  plenty  of  fun, 
but  nothing  compares  with  talking 
around  the  world  on  HF  while  tooling 
down  the  highway  Instalfing  a  mobile 
HF  setup  is  much  like  installing  a  high- 
power  VHF/UHF  rig,  but  there  are  a 
few  extra  considerations. 

You  will  need  lots  of  current.  As- 
suming the  starMJanf  100  w;att  rig,  fig- 
ure on  20  amps.  Some  HF  rigs  are 
very  loteranl  of  varying  voltage,  while 
others  tend  to  "FM"  and  pull  off  tre- 
quency  or  experience  other  problems  if 
the  voltage  swings  a&  you  talk.  So,  be 
sure  to  use  ejctra-heavy  DC  wMng  and 
go  directly  to  the  tiattery:  fo^et  con- 
necting to  the  fusebox.  All  the  same 
guidelines  for  high-power  installation  I 
discussed  above  apply.  With  SSB,  AM 
or  CW,  though,  your  receiver  is  ampli- 
tude-sensitive, and  engine  and  attema- 
tor  noise  problems  will  be  much  worse. 
You  can  buy  shielded  high-current 
power  wiring,  and  it's  probably  a  good 
idea   Gut  again,  don't  use  coax,  no 


matter  how  tempting  it  may  seem.  Your 
rig  won't  be  much  use  to  you  il  the  car 
bums  up. 

There  are  various  kinds  of  mobile 
HF  aMennas,  but  most  are  designed 
for  bumper  mounting.  1  have  had  the 
best  results  with  a  standard  bumper 
mount,  3  whip  spring  and  3  guy  siring. 
I  keep  the  string  tied  to  the  bacic  Of  niy 
seal  and  njn  il  oirt  the  hatch  window  to 
hold  the  antenna  in  place.  H  you  have 
a  trunk,  you  can  run  tl  out  the  lop  of 
the  trunk  after  tying  it  to  an  internal 
support. 

RLfnning  the  antenna  coax  can  be  a 
probfem.  Look  at  the  bottom  ot  your 
trunk  or  un4er  your  hatch  area  and  you 
probably  will  find  a  few  rubber  plugs. 
You  should  be  ab^  to  remove  one  and 
run  me  cable  through  the  hole.  Be  ab- 
solulefy  sure  to  use  some  sificone 
sealer  to  plug  the  hole  back  up. 
tfiough,  or  you  will  have  leakage  prob- 
lems. When  routing  ihe  cable  under* 
neath  the  car,  keep  it  away  from  the 
muffler,  exhaust  pipes  and  gas  tank. 
Rnally.  be  sure  to  ground  the  antenna 
mount  to  the  car  and  use  sonrre  coax 
sealer  !o  weatherproof  the  connection. 
Don't  expect  lo  do  an  Hf  installation 
In  an  hour  or  two.  Usualty  it  takes  an 
enlire  afternoon. 

Weil,  there's  a  little  more  to  cover, 
but  Tm  running  oui  of  room.  Before  we 
go,  let^s  k)ok  at  a  letter. 

Dear  Ka6i^Qii» 

rm  a  22-year-old  sailor  in  the  U.S. 
Mavy.  tVe  enjoyed  listening  to  HF  DX 
since  f  was  12  years  old  and  hope  to 


soon  have  my  General  Class  ham 
license.  Tve  never  really  known  any 
ham  operators  and  have  k>ts  of  ques- 
tions regarding  operating  practices, 
RTTY,  packet  and  such.  Is  there  any- 
body you  could  steer  n^e  to  to  get 
my  feet  wet?  Afso.  could  you  tell  me 
which  products  I  should  buy  to  set  up  a 
station? 

Signed, 
Ready  To  Go 

Dear  Reacfy, 

I  see  that  you  are  stationed  In 
Japan.  You  are  lucky  to  be  in  the  high- 
est per  caprta  ham  population  in  the 
world.  There  are  over  a  million  hams 
there  and  plenty  of  clubs.  Also,  they 
have  some  serious  ham  magazines. 
Unfortunately,  you  will  nBe(i  to  sp^k 
Japanese!  Lots  of  U.S.  ships  have 
ham  facilities  because  nnany  of  the  ra- 
dio operators  are  hams.  Have  you 
Checked  this  out?  Perhaps  the  help 
you  need  [&  right  there  on  the  ship!  II 
not,  consider  getting  an  English-speak- 
ing  Japanese  friend  to  show  you 
around  or  take  you  to  a  dub  meeting. 
RnaJiy,  keep  reading  73 f  As  for  prod- 
uct reooffimendations,  I'm  not  in  a  po- 
sition to  «fo  thai.  Most  of  the  compa- 
nies make  good  gear  and  the  chowe  is 
really  up  to  you.  The  best  thing  you 
can  do  is  get  your  license  and  get  on 
the  air.  Once  you  do.  yotill  find  more 
opinions  and  advice  than  you  ever 
wanted,  I  hope  to  bear  you  on  the  HF 
bands^ 

Until  next  time,  safe  and  happy  mo- 
bilingfromKBIUM. 


BAHERIES 

Nickel-Cadmium.  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
wrVE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TETIVARa 
SAUK  CITY.  Wi  53533 

(608)643^3194 
FAX  608-643  4439 


CIRCLE  1 14  ON  ffEADEn  SERVICE  CARD 


PRE  ££rvnfuG 


TV 


*****   StAJJRING     ***** 

MmKHn,  HAMUN,  OAK 

AMD  OJHtH  FAMOUS  IMAftfLi^ACTU«£ilS 

•  FflSffST  WAJfRANf Y  PROGRAM  AvAlLABif 

•  LOWEST  fffTAJl  rWfl-KXESAif  PRICES  IN  US 

•  OSDEPS  SK'PfD  FB3M  STOCK  WlTH*rf  2^  HI?S 

•  f^Xl  MAJOW  CetOa  CMOi  ACCtWtD 

FOt  F1EE  OCTMIK. 
OtDEKS  1  «n»lf4CriON 


1-800-34^8927 


PACIFIC  CABLE  CO.,  INC. 

7325  1/2  Reseda  Blvd.,  Dept-  1869 

Reseda.  CA  91335 
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Available  Now! 


Reduce  noise  and  interference 

-  Automatic  noise  filter  for  voice 

Eliminate  heterodynes 

-  Multi-tone  automatic  riotch  fiiter 


$169 

Mode!  DSP-9 


Razor-sharp  audio  filters 

-  1.8, 2.4  3  3.1  kHz  voice  bandpass 

-  100. 200  &  500  Hz  CW  bandpass 

Simultaneously  reduce  noise,  kill  beterodynes,  and  filter  QRM.  Digital 
Signal  Processing  (DSP)  technology  provides  unmatched  performance  in 
reducing  noise  and  inteifercnce.   Simply  connect  between  your  mdio  and 
loudgie^er.  Enjoy  cleaner,  quieter  speech  and  CW.  One  Year  Warranty. 

Ask  about  our  advanced  model  DSP-5!>  with  over  320  fiher  combinations. 

Factory  assembled  -  high  quality.      ORDER  TODAY! 

Timewave  Technol 


•  li 


ly  Inc. 


2401  Pilot  Knob  Road.  St.  Paul,  MN  55120 
612-452-5939  FAX  612-452-4571  VISA/MC 
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NuiTtber  22  on  your  I^eedback  card 


^^^p^^  Nunftoer  22  on  your  j-eea&ai 

73  INTERNATIONAL 


Arnie  Johnson  NIB  AC 
43  Old  Homestead  Hwy. 
N.  Swanzey  NH  0343 1 

Notes  from  FN42 

More  good  stuff  for  this  month  in- 
cfudlng^  the  FAIRS  trip  to  Bangla- 
desh (S21-land)  to  train  more  ama- 
teurs there,  and  a  report  from  Mike 
Shaklrov  UAQMf  on  the  DXpeditlon 
to  Bering  Island  in  1992. 

I  am  also  very  happy  to  report 
that  Lorenzo  Gaston  DUfCHD/6 
has  volunteered  to  become  the 
Hambassador  to  the  Philippines.  He 
enclosed  several  great  articles,  but 
there  was  not  enough  room  in  this 
issue  to  print  any  of  them,  so  look 
forward  to  one  of  them  next  month. 

Since  space  was  a  bit  short  last 
month,  let  me  be  brief  so  more  info 
can  make  ft  across  the  press.  73, 
Arnie  NIBAC. 

Roundup 

Bangladesh  FAtRS  Bangladesh 
Trip  Report:  An  international  group 
of  FAIRS  (Foundation  for  Amateur 


Internationa!  Radio  Service,  Inc.) 
members  planned  an  amateur  radio 
training  program  in  Dhaka, 
Ban g lades h,  during  early  1993,  T^e 
training  was  to  help  develop  a  group 
of  amateur  radio  operators  that 
could  load  to  the  development  of  a 
disaster  preparedness  amateur  ra- 
dio network  in  Bangladesh,  A  OXpe- 
ditlon  to  help  provide  training  by  ac- 
tual amateur  operation  was  planned. 
The  DXpedition  operators  hoped  to 
make  thousands  of  radio  contacts 
worldwide.  These  contacts  would 
give  great  visibility  and  support  for 
amateur  radio  and  FAIRS  in 
Bangladesh. 

The  results  of  two  years  of  plan- 
ning and  almost  three  weeks  on  lo- 
cation in  Bangladesh  exceeded  our 
most  optimistic  goals.  The  Intema- 
tional  team  of  three  Americans  (one 
American  traveled  from  Taiwan),  two 
Ukrainians,  and  three  Russians  ar- 
rived on  schedule  wtth  over  half  a 
ton  of  training  and  radio  equipment, 
A  five-day  training  program  in  ama- 
teur radio  for  30  Bangladeshies  was 


Photo  A.  QSL  of  the  FAfFIS  team  in  Bangladesh. 


well-attended.  A  total  of  17  of  the  30 
participants  passed  the  USA  ama- 
teur license  examinations^  which 
showed  there  were  some  highly  mo- 
tivated individuals  interested  in  be- 
coming radio  amateur  operators. 
Training  for  government  personnel 
was  provided  by  Mr.  Richard  Bald- 
win, the  president  of  the  Internation- 
al Amateur  Radio  Union  (lARU).  win 
Baldwin  presented  a  five-day  work- 
shop to  about  12  staff  members  of 
the  Bangladesh  Telephone  and 
Telegraph  Board  (BTTB).  His  work- 
shop included:  the  history  of  ama- 


teur and  oommercial  radio,  develop- 
ment of  international  regulations, 
why  amateur  radio  is  good  for  a 
country  and  its  citizens,  how  to  de* 
vetop  regulations  for  governing  the 
use  of  amateur  radio  and  how  to  de- 
velop amateur  radio  license  proce- 
dures, Mr  Baldwin's  workshop  was 
Independent  from  FAIRS;  however, 
It  was  coordinated  by  FAIRS,  the 
ARRL,  and  the  lARU. 

These  two  training  programs 
made  a  very  significant  and  positive 
effect  on  the  interest  and  awareness 
of  amateur  radio  In  the  government, 


TRONIC 

COMPONENTS 

Whether  you  order  1  part  or 
ail  42,738...MOUSER  stocks 
and...  s^/ps  same  day!! 

CALL... 

(800)  992-9943 
for  your 


CATALOG 

2401   Hwy.  287  N. 
Mansfield,  TX  76063 

MOUSEIl 

ELECTRONICS 

Sales  &  Stocking  LocMlon^  Nationwide 


Say  You  Saw  It  In 
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WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOESAA/EFAX  3.0  is  a  profess  ion  af  fax  reception  sys- 
te-m  for  the  IBM  PC,  Jt  includes  an  AM/FM  dernodul^Eoi-, 
software .  cassette  tutorial  and  325  page  manaul.  Check 
this  partral  list  of  our  advanced  feaiu-res: 


FJes,  up  to  12BOJ(800k256 

Unattenidsd  Operation 

GolDnzation 

Zoom.  Pan,  Rotation 

Contrast  Control 

Tuning  O&cilioscope 

Photome-try /Hi  stogran  s 


APT  Lat/Lofi,  Grids 
Ofbital  PredctEion 
Frame  Looping 
PCX  &  G\f  Export 
Grayscale  Panting 
Infrared  Analysis 
Variable  IOC  4  LPM 
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PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6.0  eS  a  complete  shortwave  FSK  faj< 
system  for  the  IBM  PC,  It  includes  an  FSK  Demodulator. 
software,  £50  page  manual  and  tutorial  cassette.  Call  or 
write  for  a  complete  catalog  ot  products. 


Software  Systems  Consulting 

61 5  S,  El  Canrvlno  Real,  San  Clemente,  GA  92672 
Tel: (7 14)498-5784  Fax: (71 4)498-0568 


mnClM  IBQ  ON  READER  SERVICE  CARD 


W9GR  DSP  FILTER 


1i  Syi/itch  Se!ectable  Filters  in  One 


mi 


>«-^w- 


Jusl  turn  the  switch  to  select  one  of: 
4  Filt€rs  wliicli  enhance  SSB  signals 
by  reducing  hiss,  static,  ignition,  and 
power! ine  noise  with  no  perceptible 
time  delay  combined  with  Multiple 
Automatic  Notch  filters  to  remove 
heterodynes  instcindy. 
4  ^^Bi  kk-wall"  CW  Filters  with 
bandwidths  of  50  Hz  to  200  Hz. 
3  unique  linear  phase  bandpass  filters 
for  RT  FY,  HF  Piicket.  and  SSTV. 


Installs  easily  between  the  receiver  and 
external  speaker  or  headphones. 


VV9(;R  DSP  Filter  $299.95 

12  VDC  Power  Supply  $11.95 

Shipping  umf  iiamllin^  US  $3,  rn'i'rseas  $15 


M>i\A\  1110111.;^  hiick  guLiriiiitti:. 
9^^  clay  parbs  &  lahtif  wtirrantv. 


j»Com    7*J3  Canning  Pkwy   Victor  NY  t4S64 
(716)  924^0422  -  FAX  (716)  924-4555 
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BERING  ISLAND 


D4K4WS 


Ee^itiETTl:  Yapsu  TTT57QKyteOfn  701 /PA  lOOQ/MFJ  9491>/3cl  l5-2«tn  vagls/4{}m  I^P  ft  wires 


ne&ty  4^000  tsaket  wcdi  bwne  wqajilug  about  2^X0  poiuKk,  wc 

5S  N.  ad  IM  E,  K3TA  nr  A^m.  Tlv  a^Miitta  »  vytraieil  hr  Ae  H^skn 
D%  Oib  with  mpport  froui  Ihc  Hiai^i  Googn^iac  nmgwhie  ififaaf ,  Tb^THio^nck 
ri&niM  lOD  f^stk  3«ii  the  aecan  dwife  io  a  ifik  bot:ir  vfaidt  w  kicdrr  pbced  «t  oar  ak;ri»$al  I37 
tK  Btand  iiwtecroiee»l  KStjco.  HaviOff  ttiriHl  tn  opeiAto.  wm  okpaJmi  ta  have  4  grest  isma  kt  tai 


Ptioto  B.  QSL  of  me  DXp&^tion  to  Benng  isl&nd. 


N,G.O.,  and  private  sector 

The  FAIRS  team  was  fortunate  Ig 
meet  with  many  officials  of  the  gov- 
emment  ministry  for  telephone  and 
telecommunications  in  favorable  dis- 
cussions sypporting  amateur  radio. 
Frve  Bangladesh  amateur  radio  li- 
censes were  issued  to  our  team  by 
BTTB.  More  than  25,000  ladio  con- 
tacts with  amateurs  worldwide  were 
made  with  the  three  radio  stations 
brought  from  the  USA,  Ukraine,  and 
Russia.  The  FAIRS  radio  DXpedition 
was  a  tremendous  success  and  as  a 
result  thousands  of  radio  amateurs 


and  others  around  the  world  will  \m 
aware  of  the  new  interest  in  amateur 
radio  in  Bantgladesh, 

The  intemationai  FAIRS  team  in- 
cluded; David  Larsen  KK4WW/ 
UB5WUS/S21ZJ,  Executive  Direc- 
tor. FAIRS;  Gaynell  Larsen 
KD4GMV/UB5WMV/S21ZH,  Vice 
Director,  FAIRS;  Victor  Goncharsky 
UBSWE/KC1VF/S21ZM,  FAIRS  Eu- 
ropean Operations  Director;  Hefen 
Goncharsky  RB5WA/KB0KNC/ 
821 ZM  (2nd  op),  FAIRS  Europe 
Secretary;  Yuri  Katyutin  UA4LCQ/ 
K04STR/S21ZL,  Oireclor  of  Opera- 


tions. FAIRS  Russia;  Larry  Vogt 
BV/N4VA/S21ZK,  FAIRS  Training 
Director,  ITU  Region  3;  Serge 
Tarasov  UA4LLQ/KD4QAU/S21ZL 
{2nd  op),  FAIRS  member  Russia; 
and  Vyacheslav  Sergeev,  CIS  Team 
Sponsor 

For  further  infomiation  about  this 
trip,  future  trips,  or  about  FAIRS, 
coi^tact  David  Larsen,  EJteculive  Di- 
recior.  FAIRS.  PO  Box  341,  FJoyd 
VA  24091,  USA;  (703)  231 '6478; 
{703}  3S2-9099;  Fax:  (703)  3S2- 
2935;  Internet:  david. larsen  @ 
fairs.org. 

(Thme  was  much  more  of  their 
report,  but  space  was  not  avaifabie 
to  print  it  aft.  —Amie} 

Russia  HELLO  FROM  BERtNG 
rSLAND!  From  August  25  to 
September  7.  1992*  four  members 
of  the  West  Siberian  DX  Club  oper- 
ated a  station  located  on  Bering  Is- 
iand.  coonji  nates  55  North  and  166 
East.  IOTA  AS-39.  The  expedition 
was  organized  with  some  support 
and  direct  part  id  pa!  Ion  of  the  Rus- 
sian geographic  magazine  Wus^ 

The  expedition  was  devoted  Io 
the  250fh  anniversary  of  the  discov- 
ery of  the  Commodore  Islands  by 
Russian  explorers  under  the  leader- 
ship of  Captain  Vitus  Bering  The  ra* 
dlo  OXpedition  was  comprised  of 


four  radio  amateurs  from  the  ctty  of 
Omsk,  oblast  146:  Valery  Matushin 
UA9NM,  chief  of  the  WSDXC; 
Alexander  Ernst  UA9MR;  Jgor 
Sup  run  ov  UAOI^FW;  and  Mike 
Shakirov  UA9MI. 

After  traveling  a.  dEstance  of  4.000 
miles  with  about  500  kg.  of  bag- 
gage, we  reached  the  Pacific  Ocean 
island  of  Bering.  The  island  is  about 
600  square  miles  of  iand  area  and 
has  a  population  of  1 ,500  people^ 
Our  license  gave  us  permission  to 
operate  as  4K4NN  end  4K4West 
Siberia,  We  were  going  to  operate 
with  the  latter  call  in  the  All  Asian 
Contest. 

The  radio  shack  was  situated 
100  yards  from  the  shoretine  on 
ttie  first  floor  of  a  small  house  which 
was  kindly  placed  at  our  disposal 
by  the  island  meteorological  sta* 
tion.  Our  equipment  induded  Yaesu 
FT757GX  and  (COM  701  trans- 
ceivers, a  1  kW  amplifier,  and  an 
MFJ-949D  tuner.  Due  to  a  good 
choice  of  a  clearing  wilh  green 
grass,  and  the  sunny  weather,  we 
quickJy  put  up  the  antennas,  a  three* 
eiement  yagi  on  the  15  and  20  me- 
ter bands,  a  fui-size  ground  pfane 
on  40  meters,  and  a  longwire  for  the 
other  bands. 

We  operated  24  hours  a  day  with 
the  best  propagation  to  the  USA 
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PL/TTING  THE  AMATEUR  BACK  IN  HADfO 


f  UN  KIT  LINE 
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Apratotypngparlf  kit  tor  radio  BridtfrM 
H^pmMl  circuti  Kt  jncludfts  board, 
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Other  IntrodJdOry  spaqMis 
10-00001  ExparimartV^  PCBor*/ 

11-00001  Clip  Hi  or#y       
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How  To  Get  Started 


■■pW  ip*  •:*•*•■'•■•;••* 


In  Jacket  Radio 


■  i.  :■■■■:'■:•■  *S     v  ■: 


Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ\ 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  starts  with 
a  non-technical  description  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station, 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio Equipment  Sur\'ey.  There's  also  an 
appendix  thai  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  S9.95!  (plus  S2.00  S&H). 


NARA 

FJ*"  ^M>0  .ASSOC  .*>TQN 


CALL  US 
TODAY!! 


P.O.  Box  598,  Remond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

inquiries  (206)  869-8052 


WMSel 

WttmiOGIES 

A  DIVISION  OF  U  ELECTRONIC  INDUSTRIES 
123  East  Sauti)  Street  *  Harveysburg,  Qhio  4&032 

1  (800)  B29  B321 


Model  TSC1 

Transel  Suction  Cup 
Mounting  Kit 
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Modek  TDC1 

TranseJ  Hean/y-Duty 
Hat  Clip 
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95 


Modef  TWM 

Trart&e^  Slim  Line 
Windcp^  Mount  Kit 


24 


95 


Model  T1 44-10 

Tra.n3«i  Modified 
Gain  Quaner 
Wave  Antenna 
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95 


Wrrtt  for  a  Firf!  Line  Antenna  Cstarog  at  No  &crsll 
—  DEALERS  WELCOME - 
Made  In  Ttie  USA..  Because  It  Mi 


CIRI-CLE 133  QH  ^£AD€R  SERVICE  CARD 


afiCLE  223  OH  READER  $Ei|VICE  CAIfO 


CiK^LE  1 1  ON  READER  SERVICE  CARO 
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W^  Japan  and  some  good  open- 
ings to  the  South  Pacific.  The  propa- 
gation to  Europe  was  fair  in  the 
morning  and  evening.  Most  signals 
to  all  locations  were  only  about  S3 
10  55!  The  best  propagation  was  at 
the  end  of  August,  but  beginning  in 
September  the  propagation  abruptly 
deteriorated,  Unlortunately,  we 
tailed  to  operate  on  the  10  and  12 
meter  bands  while  propagation  was 
good  in  AugusL  During  that  time,  we 
worked  on  the  30,  40,  and  80  meter 
bands. 

On  the  5th  of  September,  hurri- 
eane  force  winds  hit  the  island [  The 
winds  gusted  up  to  80  miles  per 
hour^  and  the  temperature  dropped 
to  0  degrees  C,  or  about  30  degrees 
F.  The  wind  raged  for  two  days  and 
destroyed  aEI  of  our  antennas  and 
our  plans  for  future  operations] 
Luckily,  the  building  where  our 
shack  was  located  did  not  suffer  any 
damage. 

it  must  be  said  that  the  author  of 
these  lines,  as  well  as  the  other 
members  of  the  DXpedition.  were 
shocked  with  the  rage  of  the  hurri- 
cane. It  was  the  first  time  that  we 
had  witnessed  this  natural  phe- 
nomenon.  Because  of  the  hurricane, 
we  were  not  able  to  carry  out  our 
pJans  1o  take  part  in  the  All  Asian 
Contest  or  launch  a  balloon  with  a 
long  wire  for  the  160  meter  band.  We 
had  also  planned  to  operate  from 
Medny  Island  (Cooper),  a  smaller  is- 
land in  this  group. 

On  Tuesday,  the  eth  of  Septem- 
ber, we  left  our  troubles  and  the  de- 
bris of  our  antennas  on  the  island 
and  fJew  in  a  small  airplane  back  to 
the  continent.  !t  took  us  48  hours  to 


get  back  to  our  homes 
in  Omsk.  Russia. 

We  made  over 
10.000  QSOs  during 
the  DXpedition^  with 
1 40  DXCC  countries  on 
SSS  and  CW,  including 
the  WARC  bands.  The 
following  totals  will  tell 
the  Story:  SOm— 504; 
40m— 2061;  30m— 
463;  20m  5063;  17m~ 
431;  and  15m— 1557, 

in  conclusion,  we 
wish  to  thank  all  of  the 
hams  who  worked  us, 
and  we  are  especially 
obliged  to  our  QSL 
managers,  Ken  KC4UG 
and  Walter  DK8FS  for 
spirltuai  and  material 
support-  We  also  want 
to  thank  MFJ  Enterpris- 
es in  N/lississippi  for  the 
1278  multlmode  con- 
trollers, which  helped 
us  to  make  plans  for 
the  DXpedition. 

[Many  thanks  to  Ken  Carpenter 
KC4UG,  PO  Box  586,  Vernon  AL 
35592,  for  this  report  from  Mike  and 
group^  Ken  reports  that  he  has  oper- 
ated Mike's  home  station  in  Onrtsk 
and  it  is  awesome,  consisting  of  a 
TS-400,  2  kW  amp,  and  seven  efe- 
ments  on  15  and  five  elements  on 
20  meters.  The  antennas  are  on  a 
tower  on  his  W-story  apartment 
tuiiding.  Ken  would  be  glad  to  help 
arrange  for  a  UA9M  callsign  for  any 
who  would  like  to  travel  in  that  direc- 
tion. Mike's  info  is  Mike  Shakirov 
UA9MI,  PO  Boj(  2056,  Omsk 
6441 1 9.  Russia.— Amie} 


Photo  G.  Picture  of  (L-R)  Mike  UA9MI,  Alex  UA9MR, 
Bering  island. 


Valery  UA9NN,  and  Igor  UA9MFW  on 


ISRAEL 


Ron  Gang  4X1 MK 

Kibbutz  Urim 

D.  Negev  85530 

Israel 

Packet:  4X1MK  @ 

4Z4YU.ISR.MDLE 

Tech  sat,  Israel's  first  amateur  ra- 
dio satellite  project,  continues  full 
steam  ahead  at  the  Technion  Tech- 
nical University  in  Haifa.  Launch  of 
the  bird,  which  will  feature  an  orbit- 
ing packet  radio  mailbox  for  hams* 
is  slated  for  1996. 

Its  BBS  software  has  already 
been  written,  and  it  should  soon  be 


in  operation  (terrestrially)  from  Bet 
Miller,  home  of  the  4X4HF  dub,  in 
Haifa.  This  will  give  people  a  taste 
of  what  it  wlfl  be  like  connecting  to 
the  bird  and  will  no  doubt  whet  their 
appetites  for  the  real  thing.  The  sim- 
ulated satellite  BBS  will  be  on  AFSK 
FMi  at  first  on  1200  baud  and  later 
switching  to  the  taster  9600  baud 
rate,  As  with  the  Mode  J  type  of  op- 
eration slated  for  the  satellite,  those 
wishing  to  connect  to  the  BBS  will 
transmit  on  2  metres  and  receive  on 
70  centimetres.  The  computer  for 
this  project  has  been  donated  by  the 
Haifa  Rotary  Club.  In  a  future  report, 
we  hope  to  have  a  more  detailed  re- 


UTMOST  MODIFfCATION  BIBLE 

THE  GREATEST  IN  ITS  TJME, 
EVEN  MORE  COMPLETED! 

CIV'S  R  W  CO+^PLeTt  SrNf  H'eaZFri  C-RV^TAL  CHARTS. 

OVER  M  AHt  F^fcWLCiJLATED  MOCHriCATION  CHARTS. 

OVER  M  PLL  CVMjfVUi^S.  -  SCANNER  tyKXJtflCATION. 

OVEfflM  HOOiKJCATlONS  FOfi  PU  CB.'S 

OV&ft  ](H  HAM  ^f<IysO  luHXHFkCATICH^S. 

TFN  WETCR  MODff4CATIO«S.ilNER  SCHEMATIC  DEStO^. 

OVE  R  SiXi  MIWE  VMfflWiJ  CjOOCS- 

flN!i:NNA^M.X[ftGAII*UOSS  DESIGN  CM*ftTa  ,,   ,^  — 

KDC  SOUND       1-800^256-9895  JUST: 

5  PINE  MEADOW  $29.95 

CON  ROE,  TX  77302 ch€ch  or  monev  order 


Fox  Hunting  Yagi? 

Hold  \\  m  your  hnnd — 1\'%  i\  viwMn^  <R-k 
llinU^  nr  AlJillinuiil  wilh  wM^x  L^m^i.  Bui  in- 
side ari:  ul]  [hcckmcnls  of  a  4  cleiinrnE  yagi  thai 
Eoc-^  ineether  in  2  niinuEt-s.  Ready  kir  thu  T- 
hyn[,  Ready  lO||[Ct  >-,>ur  ^r^nnl  (ui1  of  a  hvk: 
InttHhi'  rcpcEKcr,  Nti  fil,llc  bits  l«  cjinp  jim^  tic) 
Inst,  MvcryEhine  I'itJi  clt^Jin  s»inl  iigh)  nnd  ioiWli, 
2melei^  %1%  7D  ctti  54*).  Wcij^h?;  [^n]y  I  lb. 
Add  Sri  .Shipping  Sa  J bndlingT   ln(o  5 1 , 

AntennasWest 

Bov  5m^l-%  pfuvo  UT  mws 


Order  lloU.irie 
801  37.1  »425 
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DiEli  Syetflfn 
~LIFETIME~ 


Quality  Microwave  TV  Antennas 


WIRELES^S  CABLE  -  IFTS  -  MMDS  -  Amateur  TV 
Ultra  High  Gain  5Ddb(^]  *  Tuneable  19  In  2.7  Ghz. 

'  55- Channel  Dish  System     S  199.95 

•  36 -Channel  Dish  System    Si 49.95 
■  20"Channel  Dish  System     SI 24 .95 

*  Optanal  CiWimereiai  G^id  ftdlBnna  (npL  ?hnivn|  Arte  S50.C0 

•  Yagi  A;iienRa3,  DomponcFitS.  Cu&lom  Turwfig  Available 

*  Cal  or  wriie  fSASEi  for  ^TREE"  CaralDp 

PHILUPS-TECH  EL£CTRIWO 

P>J|.  Qox  9533  ^  Scottsdaie,  AZ  B5SS2 

(602]  Minm  mm  credit  aft  plKtne  orders) 
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SAM 


Amateur  Radio 
Callsign  Database 

For  your  PC  Compatible.  Find  Hams  by 
Callsign  or  Name.  Browse  thru  calls.  Full 
export  by  QTH  with  custom  output.  All 
U.S.  and  Canada  Calls.  Ideal  for  iTiailing 
lists,  QSLs,  ate.  Uses  16  MB  Hard  Disk. 
High  Dgnsity  Floppy  (1.44  or  1,2)  required 
for  install  Updates  and  options  availabEe. 
Interfaces  to  LOGic,  LogMaster,  HyperLog 
and  others.  DeiTio  disk  $3.00. 

County  Cross  Reference  Option  adds 
county  to  address  info.  Lookup  or  export 
all  Hams  In  a  county.  Only  $7,50. 


$39.95 

S5s/h  ViSA/MC 


RT  Systems  I  nc- 

Box  S,  Lacey's  Spring,  AL  35754 

205-882-9292 
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ARK20 

SYNTHESIZED  QftP  CW  TRANSCEIVER  KIT 

•  Superhetsingtesignalreoeivs^r*  FULLQSK 
■  Syntneslied  to  ItM  Hz 


RIT  +  /-500H1Z 
nP>-HOdbjin 

SersitMty  0.3  ^V 
CWcrystai  rifter 
CW  audio  filter 
Irnmediate  recovery  AGC 

3-4  watts  out 


Sine\Yav6  sictetone 
^2  VDC  powered 

Rygged  extruded  ohasais 

Coil  a  pffi-wound 
Silkscreerred  PCB's 
GUARANTEED  TO  WORK 
Pfoduel  of  USA 


CompJeie  -  lust  add  key,  power  &  Antenna 


20  Meter  Kit  or  40  iWeter  Kit 

Optionai  adj.  speed  Keyer  . . .  _ , 

Sfiipping  &  Handling ...._,..,.., . . . 

MD  residents  add  5%  saiiS*  tax 

To  Order  Call: 

S 1^  S  ENGIHEERIIffi 

U102  BROWN  RD 
SMITHSBURG.  IVID21763 


P     +      K     4      ta    T 


39.05 


Mnste-rtafd 


(301}  4ie-06B1 


FAX  (301)  416-0963 
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THE  FAMED  2  METER 

A.  s.  A.  9209 

+9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2^  2  Meier  Base 
Station  1 0*  length. 


$32.43 


+  S5.0{)SaH 

(SO  RES.  57«  SALES  TAX) 

CHECK  IM  ADVANCE  OR  C.O.D. 

ALSO  AVAILABLE  IN  220  &  440 


n 


IVlodel  9209 

+9db 


"Ser/ke  is  the  Reason  For  Our  Success ' 

Tel;  (803  )?93-73eS  P.O.  Scix  34B1 

Watts:  l-aOD"?2£-£eai  Myrtle  Beocti ,  SC  29578 


CmCLE  IB  ON  READER  SERVICE  CA^D 


port  f rofm  some  of  the  hams  involved 
in  the  project. 

Wilh  the  sworcf  of  Damocles 
tiartging  over  I  he  wholeness  of  the 
70  ceniimefre  band,  hams  are  be- 
gpnning  to  wake  up.  In  the  last  few 
weeks,  three  packet  BBSs  have 
been  hastity  set  up  on  the  band:  on 
430.400  U/^Hz,  a  port  of  4X4HF  In 
Haifa;  433,450,  4X1 RU  in  HerzHya 
(both  of  these  part  of  the  4XNet  and 
World-Wide  Packet  system)  and 
4X6SL  In  Tel-Aviv  on  433.625.  a  pri^ 
vate  BBS  on  the  air  every  evening, 
chock  fuJI  of  flies  and  public  domain 
software.  All  of  these  BBSs  are 
working  on  standard  1 200  baud. 

By  the  time  you  read  this,  there 
should  be  a  new  UHF  FM  repeater 
activated  in  Jerusalem,  and  one 
IB  planned  for  Beers heva  as  wetL 
What*s  in  store  for  70  centimetres 
In  Israel?  Is  its  fate  sealed?  To  be 
continued  . . . 

[More  next  month  when  space 
permits^ — Amie} 

REPUBLIC  OF  KOREA 

Byong-Joo  Cho  HL5AP 

Room  401  CQ  Buiiding 

157-7  KwanQan-2Dong,  Nam-Ku 

Pusan  603-102 

Korea 

Korea  was  proud  to  announce 
that  EXPO  ^93.  the  Taejon  Interna- 
tionaf  Exposrtion.  will  t>e  held  in  Tae- 
dok  Science  Town,  Taejon  City,  from 
August  7  to  November  7,  1993.  The 
theme  is  The  Challervge  of  a  New 
Road  to  Developing*  with  a  sub- 
theme  of  Traditional  and  Modem 
Technologies  for  the  Developing 
World,  toward  improved  use  and  re- 


cyding  of  resomm^ 

The  Taejon  InlematfonaJ  Exposi- 
lion  and  the  Korean  Amateur  RacSo 
League  (KARL)  are  oo-sponsormg 
an  award,  appropriately  named  the 
"EXPO  "93  Award."  that  is  available 
to  all  amateur  radio  stations  and 
SWLs  all  over  the  world.  Further  in- 
fofmation  can  tje  received  from ,  arid 
applications  sent  to:  Award  Desk. 
Korean  An\ateur  Radio  League, 
C.P.O.  Box  162<  Seoul,  100-601, 
Korea. 


of  Amateur  Radio  Service  on  the 
government  level  have  imposed  (or 
will  impose  very  soon)  substantial 
fees  for  the  phviFege  of  operating  on 
Iheair 

A  Rrst  Class  license  (equivalent 
Of  the  U.S.  Extras  will  cost  a  ham 
120  rubles  per  annum.  To  enler  any 
contests,  one  would  fork  over  240 
rubles  per  year  in  addition  to  the 
above.  It  won  t  matter  if  you  run  100 
watts  or  10  kW.  Special  calls  call  for 
yet  more  money.  In  U,S,  currency 


"With  the  sword  of  Damocles 

hanging  over  the  wholeness  of 

the  70  centimetre  band,  hams 

are  beginning  to  wake  up. " 


There  will  also  be  a  Special 
Event  Station  set  up  at  the  EXPO. 
The  callsign  will  be  6K93EXP  during 
the  EXPO  '93  run.  1  am  happy  to  re- 
port that  I  will  spend  some  time  at 
the  operator's  position  and  will  be 
very  happy  to  say  ''Hi"  to  my  many 
friends. 


RUSSIA 


Gennady  Hoimakov  UA9MA 

PO  Box  341 

Omsk-99 

Russia 

There  are  serious  troubfes  loom- 
ing on  the  horizon  for  the  amateurs 
of  the  former  USSR.  Obsessed  wilh 
Inafket  economy."  peopie  in  charge 


this  doesn't  look  like  much  ($1  = 
500  njbtes),  but  it  sets  a  dangerous 
pattern — pay  tor  what  once  was  free 
and  expect  an  increase  any  time. 
The  opinions  of  ham  ops  were  never 
requested,  [t  seems. 

In  addition,  getting  contest  certifi- 
cates via  the  bureau  would  cost  five 
rubles,  receiving  a  single  card  via 
the  bureau  now  costs  50  kopecks, 
sending  a  single  card  abroad  via  the 
bureau  would  cost  Iwo  rubles  15 
kopecks. 

An  ainnail  letter  from  Russia  to 
OTywhere  in  the  world  now  costs  75 
rubles.  Since  the  majority  of  hams 
can't  afford  to  send  airmail  letters 
(the  average  salary  now  stands  at 
3,000-4,000  rubles  per  month)  in 


quantity*  and  because  the  foreign 
mail  isn't  getting  through  to  Russia, 
those  U-<^rds  will  become  very  rare 
indeed  very  soon.  Moscow  hams  re* 
port  piles  upon  piles  of  incoming 
QSts  at  Box  83  that  don't  and  won't 
get  processed-  The  bureau  is  broke, 
can't  pay  employees  and  its  own 
mailing  expenses.  Again,  hold  onto 
your  CIS  cards<  don't  mail  them  over 
here  until  the  situation  is  resolved. 

On  a  related  subject,  January 
1993  was  set  as  a  time  frame  for  the 
changeover  of  current  amateur  calt- 
sign  allocations  to  a  new  system. 
95%  of  all  Ukrainian  calls  will 
change  and  a  substantial  amount  of 
Russian  calls,  if  the  new  system  is 
implemented.  Other  republics  will 
see  a  full  100%  cfiange  of  existing 
calls.  As  was  announced  eahier,  the 
new  allocations  were  assigned  wittv 
oul  any  consultations  with  hams, 
thus  the  amateur  community  of  lh& 
former  USSR  republics  is  in  a  state 
of  tunnoil  Nobody  knows  what  will 
take  place,  when  and  how  Letters 
were  sent  to  the  ITU.  trying  to  stop 
the  new  assignments.  Government 
offices  responsible  for  communica- 
tions were  petitioned  without  any 
obvious  results.  There  is  talk  about 
havJng  hams  retain  the  present  call- 
sign  system,  while  commercial  and 
utility  calls  would  be  converted.  At 
this  time,  it  Is  all  pure  speculation 
and  no  decisions  on  this  explosive 
topic  were  rendered.  There  woutd 
be  no  special  calls  assigned  wtthin 
the  CIS  for  1 993.  I  was  told,  pending 
the  outapme  of  the  above* 

As  afways,  I  will  provide  more  de- 
tails as  they  become  available.  73 
de  UA9MA. 


fstsE: 


•^ 


FOR 
HAUS 
ONLV 


% 


4309  Northern  Pike  Blvd. 

Monroeville,  PA  15146 

(412)374-9744 

FOH  ORDERS  ONLY  CALL 
(600)854-0815 


SPECIALING  IN  PFIEOWNED 
AMATEUR  AND  SHORTWAVE  EQUIP MEI^ 

BUY  •  SELL  •  LOVE  TO  TRADE 

We  Carry  AJl  Major  Brands  Ot  New  Equipment 


GWE  YOUR 

HR-2510      HR-2600 

"BIG    RIGS" 


CHIPSWITCH 

4773  Sonoma  Hw>\  Suite  132 
Santa  Rosa.  CA  954094269 

WtH?  or  raM  (7d7)  ]E3MS  1 2  for  lltFF.  tnforBttdoB 


&  CaUNTERSUnVEItlANCE  Electronic  Devices 


Btigglna/Phone  Tapi^irtg  Detectors  -  Caller  IDs 

Phone  Scramblers  *  Voice  Changers  •  Shol|iin  1H{cs 

Vehicle  Tracking  •  Transmitters  -  Locksmithlng  *  AND  HflDflE! 


EWE 


?^lifim  telephone  tecordittg  sy^tgm. 


FOR  CATALOG  SEKD  SS.OO  TO... 
\ff      P.O.  Bgi  337,  BtfTCals,  if  14220  pfg)  m-MI^ 


CIRCLE  325  ON  READER  SERVTCE  CABS 


^ 


hi 


EC  TOR  riNDER 


ZEBD-IN 

THE   SIGNAL! 


A/ 


HAND-HELD 

PHASE    SENSF 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING.  USES 

ANY  FH  XCVR, 

COMPASS  GIVES 

DIRECTION, 
ARMS  FOLD  FOR 
STORAGE,  TYPE 
VF-14  2  COVERS 
BOTH  2-MTRS  & 
220MHZ.   OTHER 
MODELS  AVAILABLE- 
WRITE  OR  CALL  FOR 
MORE  INFO- 
50  SHIPPING  &  TYPE  VF-142 
CA*  ADD  TAX)    $139.05   619- 

RADIO  ENGINEERS     ^65-1319 


3041  MT.  BRUNDAQE  AVE. 
SAN  DIEGO  CA.92111 


ORCLE  265  OH  READER  SERVICE  CARD 


Pnomihif: 

THE  KIFO  12  ELEMENT 
144MHZYAGI 


t^CXlQ'  FOlS-t44 


E-Ptin*  CMHFiwiilti . 
IMH-Plane..^^., 


■I — *■*■!  If 


iibAii  JHI  i|.i  ■■■■|.ni  irvri- 


litimsdiince . 


.„,,..  ilB  dtl 

„„,...-1icie 

_„1.|a;tlvplcnl 

EJTijQ 

50oh4n 


Ht-^glt ™.._ I7ll*ln 

&Mffl iJ!IS"«»t  T*AMn*m™ 

i*b| 


JUi 


£!#*•'( 


.1T« 


ALSOAVWjiSLE 
RA4-50.  RAT-40.  RAA^UWS.  HJ12-M*.  POlZ-1*7.  FOl5.1*4 
FOli-Z22,  FCQa-U2,  F022*ATV,  F025^^32,  F033^32.  FQl  ^ 

;TJiqKJNEjFRAlUtES 


1  W^Oefjt  imt^ion  110 B^^Ml  aiMiiUll  mfwin>  SiC.QOfM 


CIRCLE  58  ON  READER  SERVICE  CARD 


RUTLAND  ARRAYS 

iTua  WarrnnSt.  ■  N«w  Cjinborland,  pa  17D7D 

PHONE/FAX  tnfo  (717)  T74.3S70  -  Orders  (BOO)  536-3  Z*a 

DEALER  1 NOUI  HI  ES  4  RE  INVITED      7, 1 0  pm  EST 

r\i  J.  OR  WRJ  l>:  H^H  OIR  :^EVV  CATALOi;] 


CIRCLE 71  ON  READER  SERVICE  CARD 


Townsead  Electronics,  Inc, 
C-M-  Howes  Kits 

for 

H.F.  Amateur  Equipment 


zut3 


"RIG  SAVER" 

HX  and  Mobil  Mounts 


THE  WOFlLffS  BEST 


in  hmm  rmdi<»  bopi^s  and  pubticAlions 

28  page  catalog  Sl-OO 

Ou£f ide  USA  S2-0ti 
1-219-59-^3661 

ipDwnse nd  Electronics,  Inc* 


CIRCLE  299  ON  READER  SERVICE  CARD 
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NuJttbei'  23  on  your  Feedback  card 


73's  DX  Dynasty  Award 

This  is  the  current  Ifet  of  DXDA  award  winners.  The  DX  Dynasty  Award  is  the  most  enjoyable  DX  award  around, 
Any  correspondence  concerning  DXDA  should  be  addressed  to  DXDA,  c/o  73  Amateur  Radio  Today,  70  Route 
202  N,  Peterborough  NH  03458, 


BASIC  AWAR 
1 CJO  COUNTRIES 
WORKED 

1.  W1RFW 

2.  WB2DIN 

3.  KT1A 

4.  W3FDU 

5.  »Cft9J0L 

6.  WB1BVQ 

7.  NW70 
e.  AK4H 

9.  W3HCW 

10.  KZ2W 

11.  K9FD 
12,WD5N 

13.  KA9TN2 

14.  K9GBN 

15.  N5GAP 

16.  WeaFMA 
in  NN6E 

18.  AL7HG 

19.  N6CGB 

20.  KI6AN 

21.  K9JPI 

22.  N4WF 

23.  K6PKO 

24.  KW7J 

25.  VE6JO 
^.  WA4IUV 
S7  W4ZFE 
28.  H4KMY 
29-  WOHBH 
30.  K8KJN 
31  KGlV 

32.  K1KOB 

33.  KY3F 

34.  PY2JY 

35.  YB5BEE 

36.  YB5BEH 
37-  WB9SB0 

38.  NOAFW 

39.  KA9M0M 

40.  N3I! 
41,W6DPD 

42,  KESGG 

43.  VE6VK 
44   K09RD 

45.  W4WJJ 

46.  KOHSC 

47.  KI6GI 
4a.  IK1APP 
49.  Ki4RR 
50^  K8MPy 
51-  NIEIU 

52,  K10RN 

53.  WD8REC 
54  ZUBLC 
55.  VE3EFX 
5B.  W9MCJ 

57.  N6IV 

58.  KN8D 

59.  KC5YQ 

60.  WB61TM 

61.  KA2A0T 

62.  K41MH 

63.  VE2Q0 

64.  RE5AT 

65.  W9SU 
68.  W300U 

67.  NR2E 

68.  KF5PE 

69.  N3FBN 

70.  KB4SJD 

71.  N3EZX 

72.  IK8GCS 

73.  WB4I 

74.  NG1S 

75.  WB7UUE 

76.  HK4ES 

77.  KOSFR 

78.  N7GMT  (KF7SH) 


79.  AA4VN 

80.  KAtLMR 

81.  N8AXA 

82.  NM2I 

83.  KD9YB 

84.  HC2CG 

85.  VEieXI 

86.  YC2DK 

87.  NRGNL 
SB.  GM3U8F 

89.  5Z4BP 

90.  lOAOF 

91.  VE1BN 

92.  KA2NRR 

93.  5Z4DU 

94.  KB8ZM 

95.  HK4CCW 

96.  W2JQ 

97.  HC2AGT 

98.  WD5N/M 

99.  VE1BHR 
100,VE1AG2 
lOt.KSAOB 
102  KW2D 
103,PY3ARZ 
104,WB4ETD 
105.N2FPB 
106.  KD3GQ 
107.K4NNK 
108.  VU2DNR 
109.AA5BE 

110.  PY30G 

111.  VE4AGF 

112.  VE4SI 
113-PJ2KI 
114.  WB4CKY 
115.W6EQB 
116.KK4(Y 

117.  IK1  lYU 

118.  N6GCN 

119.  KB1AF 

120.  KB8BHE 
121.KE2CG 
122.VS6CT 
123.G3IZQ/W 
124.WB6FNI 
125.KA0IAR 
126-:K9SM 
127.W6BCQ 
128.KASMSL 

129.  WB4FLB 

130,  N7GLT 
13t,WA0X 
132.KF4GW 
133.N4QGH 
134,VE1CBK 
135.7J1AAL 
136,K6ICS 
137.ISI27W 
13S,WB0N 
139.WC7F 
140.  F6IFE 
141.KL7N 
142.KE8LM 
143,WA6YaO 
144,VE2MFD 
145.N3APQ 

146,  HK1 DBO 

147,  NM3V 

148,  IK6GFY 
149.WB6UAN/M 
150,  NK6Z 
151,KB6IUA 
152.W90KH 

1 53.  WB5FXT 

154.  NB3E 
t55.N2ESP 
156,YU2EJU 
157.0Z1DXX 
156.tK5tlU 

1 59.  KAl  tON 
160.KD3AI 


161.0K1AEH 
1 62.  W9LCR 
163.SP6SH 
164.  KA6SPQ 
165-  ZF2KH 
166.  W6MW 
167-  JA8CAQ 

168.  KI6WF 

169.  K2MRB 
170,AA6GM 
171.JA0SU 
172,  NU8Z 
173.G0GRK 
174.YBeVM 
175.  DV1BRM 
176,W0TU 

177,  N7CNH 

178,  PY3IO 
179.YB0ZCA 
1S0.YBOAF 
181.VE3PQS 
182,W2SV 
183,  N1A0E 
184.WP4AFA 
185.KS7V 
186.W20FB 
187  G4ASL 
188.N5JUW 
ie9.KA8WAS 
190.SN0WRE 
191.AA4IP 
192.JR5KDR 
193  KCKWQ 
194,KA3NIL 
195,WA8YWK 
196,VE1ACK 
197,  HP2XVB 
198.WB5KYK 

199.  N5JUJ 

200.  N40aj 
201.9Q5NW 

202.  KW2D 

203,  VE1HA 

204.  HPaBSZ 

205,  IK6JJQ 
206.YC3DKN 

207,  I3VKW 

208,  K2EWA 

209,  KD3Cn 

210,  N9GQG 
211.KFBK 

212.  FD1BEG 

213.  DU1D2A 

214.  NBIMZ 
215-KK4YA 
216.  LU1JDL 
217.KA8YYZ 
218.KA4TMJ 
219,WA9DDC 
220.YnClS 
221.YC3FNL 

222.  GOFWG 

223.  KV4B 

224.  N51ET 

225.  WA9WIG 

226.  N3CDA 

227.  KE6KT 

228.  IK7DBB 

229.  JY5EC 

230.  N1 ETT 
231.PY2DBU 

232.  I8IYW 

233.  NOISL 

234.  KC4BEB 

235.  WA7QQI 

236.  KA1RJG 

237.  OZ9BX 

238.  KB4HBH 

239.  KA3RWP 

240.  Njrr 

24 1 .  W40C6 

242.  YCORX 


243.VE7DJ 
244.AA4W 

245.  N9GMM 

246.  KB4HBH 

247.  KM4HF 
24e.CElY| 
249,KA1FVY 
250.  N2GVB 
251.N2DAO 

252.  WF8E 

253.  YBOHZL 

254.  N5MBD 

255.  N4SNS 

256.  KA3TGY 
257.JN3XLY 
25S.  N4DUV 

259.  KASMRU 

260.  KA40TB 
261,N4JED 

262.  AB4KA 

263.  WA70ET 

264.  KASRVH 

265.  CE7ZK 

266.  Nf9J 

267.  WB9PTfJ 

268.  KBaOAE 
269.W0CL 
270,  WB7VUB 
271,JF6TUU 
272.ZY3IO 
273.  KB4VIR 
274.0EBCLD 

275.  N7iJQ/DU3 

276.  KK4KK4FB 
277.DU1AUJ 

278.  K2EWB 

279.  N!5D 

280.  N2JXC 

281.  NO  I WT 

282.  WB3BDH 
2a3.KlCVF 
284.  KA3CXG 
285.KA1SPO 

286.  WA4NWT 

287.  KJ40I 
2dB.  KA3UNQ 

289.  W62VMV 

290.  KD4MM 
291.0E3DHS 
292.  KD9HT 

293.  DLaoac 

2S4,  G3KVA 

295.  WA4ISfeL 

296.  KA4VZO 

297.  NOJDT 
298.KAlFUe 

299.  KD7EO 

300.  JH8MWW 

301 .  K&arcD 

302.JAlCKe 
303.N3GEe 
304.JA5MG 
305.KA1FTU 

306.  WA8KMK 

307.  N2I8W 

308.  N4 THE 

309.  N3CYD 
310.JA4TF 
311.W6YLL 
312.WA1S 
313.KC5WA 
314.NBWK 
315.PY40Y 
316.KG7BO 
317.WB3FQY 
31S.WC0A 
319.VE4AMU 
320.  YCOMCA 
321.WA3LEU 
322.  KB2GLO 
323. 0Z1 FNX 
324.  K6GCF 


325.  KC4PCX 
326.KA7EXD 
327.DK9EA 
328.  HL5AP 
329-SM7BR0 
330-  ON6DP 
331.VE1RJ 
332.WA3KK0 

333.  KS9ABf 

334.  DA2UI 

335.  SMOBNK 
336.WA2BMQ 
337.  WAOQIT 

336.  SZ4BH 
339.KB9ALG 
340.  0A4ANfl 
341.0D52Z 

342.  VE3ZD 

343.  LU-2ATR 

344.  HL5FRG 

345.  UB5LRS 

346.  N1  ICC 

347.  EK4NPC 

348.  LU3CF 

349.  G7AZP 

350.  VE5AAD 
351.SM4SEF 

352.  N9CPK 

353.  K04V0 
354.JE1GW0 
355.iKlSLE 

356.  JF70UE 

357.  N70XQ 
358.JE6KLR 

359,  N2BI 

360.  KK4XL 

361 ,  JA3SSB 

362,  KBOADl 

363.  N8M0T 

364,  KB2NEK 

365.  We2PPN 

366.  AB4ZD 


150  COUNTRfES 
ENDORSEMENT 


1.  W82DIN 

2.  N4WF 

3.  N6GC8 

4.  K9F0 

5.  NOAFW 

6.  Nzn 

7.  WS1BVQ 

8.  KA2AOT 

9.  KI6GI 
10-  N7GMT 

11.  IKSGCS 

12.  IK1APP 

13.  VE6JO 
14-  VE4ACF 
15- W94I 
16.IK1IYU 

17.  KE2GG 

18.  GSIZQAAfl 

19.  WB6FNI 

20.  K8M0U 

21 .  VE6VK 

22.  KB6IUA 

23.  WB5FXT 

24.  YU2EJU 

25.  tKSIIU 

26.  KE8LM 

27.  KA1ION 
ZB.  KA6SPQ 

29.  W6MW 

30.  JA8CAQ 

31.  KI6WF 

32.  JAOSU 

33.  WD5N 

34.  W2SV 


35.  W6BCQ 

36.  r^lFE 

37.  VE2MF0 

38.  WP4AFA 

39.  5N0WRE 

40.  K02WQ 
41.VE1ACK 

42.  N5JUJ 

43.  9Q5NW 

44.  KS8BHE 

45.  13VKW 

46.  KD3CR 

47.  N8IMZ 

48.  GOFWG 

49.  N2FPB 

50.  KE6KT 

51 .  0Z9BX 

52.  NJ1T 

53.  CE1YI 

54.  YBOHZL 
B5.  JN3XLY 

56.  KA9MRU 

57.  CE7ZK 

58.  KB80AE 

59.  K2EWB 

60.  NI5D 

61 .  KD3CQ 

62.  KA40TB 

63.  wa2VMV 

64.  KQ4MM 

65.  K09HT 

66.  KA3NIL 

67.  M010T 

68.  KAITFU 

69.  KA4TMJ 

70.  JA4TF 

71 .  KA3UNQ 

72.  KB8ZM 

73.  K2EWA 

74.  WA1S 

75.  PY40Y 
7B.  WCOA 

77.  OZ1FNX 

78.  KA7EXD 

79.  0N6DP 

80.  VE1RJ 

90.  N6WK 

91 .  WA3KKO 

92.  KB9ABJ 

93.  SMOBNK 

94.  WAOQIT 

95.  5Z4BH 

96  OA4ANR 

97  OD5ZZ 

98,  VE3ZD 

99.  HL5FRG 

100.  UKLRS 

101.  PS7AB 
102.KD1CT 
103.  DU1CHD 
105. 1K3ITX 
106.VE2JWK 

107.  N7JXS 

108.  JM2PRM 

109.  HL5BUV 

110.  VE3GLX 

111.  KK6JY 

112.  EA6AAK 

113.  N3iHS 
114.WA2CKP 

200  COUNTRIES 
ENDORSEMENT 

1.  N3II 

2.  WB2DIN 

3.  K9FD 

4.  IKSGCS 

5.  NOAFW 

6.  WB1BVQ 

7.  VE4ACF 
e.  KI6GJ 


9.  N6GCB 

10.  K8MDU 

11.  YU2EJU 

12.  KESLM 

13.  WD5N 

14.  F6IFE 

15.  5M0WRE 

16.  KE2CG 

17.  OVKW 

18.  CEIYI 

19.  W6BCQ 

20.  CE7ZK 
21.KBaDAe 

22.  K2EWB 

23.  KD3CQ 

24.  KD4IVIM 

25.  KD9HT 

26.  KA4TMJ 

27.  N7GMT 

28.  JA4TF 

29.  K2EWA 

30.  WA1S 

31 .  PY40Y 

32.  ON60P 

33.  VE1RJ 

34.  WA3KK0 

35.  WAOQIT 

36.  5Z4BH 

37.  HL5FRG 

38.  JAJ-20762/BV 


250  COUNTRIES 
ENDORSEMENT 

1.  WB2DIN 

2.  IKSGCS 

3.  WD5N 

4.  KSMDU 

5.  KE2CG 

6.  CE1YI 

7.  CE7ZK 

8.  K2EWB 

9.  KD9HT 

10.  N7GMT 

11.  KD3CQ 

12.  KSeOAE 

13.  WA1S 

14.  PY40Y 

15.  VE1RJ 

16.  524BH 

17.  N2BI 
ia.  175015© 


300  COUNTRIES 
ENDORSEMEt^ 

1.  WS2DIN 

2.  IKSGCS 

3.  K2EWB 

4.  KaMDu 

5.  N7GMT 

6.  WAIS 

7.  PY40Y 

8.  KD3CQ 

9.  VE1RJ 

10.  UY5XE 

11.  iK3rrx 

12.  VU2SMN 


350  COUNTRIES 
ENDORSEMENT 


1.  WB2DIN 

2.  PY40Y 

3.  UB4WZA 
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Ham  help 


lumber  30  on  your  Feedback  ^rd  [ 


Mfe  are  happy  (o  provide  Ham  Help  listings  free  on  a  sp^ce  avaifabh  basis. 
To  make  ouriob  easier  arid  to  ensure  that  your  UsUng  is  correct,  please  typ^ 
or  print  your  request  ctearfy,  doabte  spaced,  on  a  futt  8  1/2'  x  tf  *  sheet  of 
paper  Use  upper-  and  fower-case  fetters  where  appropriate,  Afso,  print 
nurntsers  carefulty—a  1,  for  eMample,  can  be  misread  as  the  fetters  t  or  i,  or 
even  the  number  7,  You  may  afso  upload  a  iisfing  as  E-mait  to  Sysop  to  the 
73  BBS,  (60S)  924-9343,  (3  data  bits.  0  panty,  1  stop  bit,  2400  baud),  on 
Special  Events  Message  Area  #TT.  Specificaliy  mention  that  your  message 
is  for  publication.  Please  remember  to  acknowledge  responses  to  your 
requests.  Thank  you  for  your  cooperation. 


^rma 


Uncle  Wayne's  Bookshelf 


Needed:  Information  on  T&crafI 
Criterion  series  NU-VERTER  Modd 
144*  IF  Freq.  14-18  mc.  Hianks-  Aft 
Coufombe  W7HGK.  21  Yakima  St., 
Wst/la  Walla  WA  99362. 

I'd  rike  to  exdiange  schematics/ 
project  ideas  with  other  home- 
brewers.  Please  send  a  list  of  your 
projects,  and  ['II  send  a  list  of  mine; 
or  if  you  don't  have  a  list  of  your 
own,  please  send  an  SASE  and  I'll 
send  you  a  list  of  my  projects 
{some  have  been  published).  Klaus 
Spies,  Lock  Box  48165,  Nites  IL 
607  f  4-0185. 

Wanted:  Knight  R100A  Receiver. 
Thank  you.  Walter  J.  Stanis.  Box 
^1347:  San  Diego  CA  92194. 


i  need  manual/dssemDly  mst ruc- 
tions/schematic for  VHP  Engineer- 
ing "Synttiesizer  W."  This  was  how 
you  made  a  rig  pragramma&le  in 
the  70s.  Will  pay  reasonable  copy 
costs.  Joet  S.  Look  WlKCR,  35 
Goff  Ave.  Apt.  507,  Pawtucket  Rt 

02mo. 

Wanted;  Source  tnfo  of  antenna 
materials,  such  as  tubing  of  various 
lengths  and  diamaters;  various 
types  of  element  insulators;  whip 
antenna  rod  material  (such  as  one 
would  find  in  commercially  avail- 
able HAM  units).  Ham  is  involved  in 
the  designing,  experimenting  and 
building  of  antennas,  Ron  Zemljak 
N7LDO,  140  Maude  'S'  Canyon, 
Butte  f^  59701. 


Your  One-Stop  Shopping 

Headquarters 

In  stock  and  ready  to  ship 
direct  to  you. 

Reference  Manuals,  Shortwave  Handbooks, 

ARRL  Books,  Antenna  Handbooks,  UHFA^HF, 

Books  For  Beginners,  Code  Tapes  and 

Software  For  The  Computer^ 

Turn  to  pages  86  &  87  to  see  our  current  seEection 

Don't  Delay-Call  Today 

Our  order  department  is  just  a  phone  call  away. 


800-234-8458 


739310 


Backpacker  II 

CW  Transceiver  Kit 

(only  $159.95  plus  S&H) 
Try  our  other  great  kits: 

•  Deluxe  Mini-Keyer 

(uses  new  8044ABM  chip) 

•  Automatic  Gel-Gel  Charger 

•  Deluxe  SWR/Wattmeter 
Sensor  (Very  accurate  to 
low- power  QRP  levels. 
Convert  a  CB  SWR  meter 
&  save  $$) 

•  Mini  Field  Strength  Meter 
•and  Much,  Much  Morel 

Send  $1 .00  for  Catalog  to: 


Tejas  RF  Technology 

PC  Box  720331 
Houston,  TX  77272 

PH:  (713)879-9300 


Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 

•Links 

■Remote  Base 

•VHF,  UHF 

•Receivers 

•Transmitters 

•Antennas 


t 


Repeatw 


^Standard  and 

Computerized 

Controllers 


Hi  Pro  'E' 

EXPANDABLE  REPEATER  SYSTEM 


'Standard 
Computerized 
Auto  Patches 

'Duplexers 


•A  NEW  CONCEPT  I1N  REPEATER  DESIGN.  THE  Hi  Pro  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE 
FOLLOWflMG  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  INCLUDE  A  COMPLETE  RECEIVER. 
TRANSMITTER.  COR,  FRONT  PANEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK 
AND  CAPABLE  OF  FUTURE  EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED.  INCLOSED, 
19-lNCH  RACK  MOUNTABLE  CABINET. 

•THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON. 
THE  ADD  ONS  ARE— HIGHER  POWER.  1 10/220  VAC  POWER  SUPPLY.  IDENTIFIER,  AUTO  PATCH,  OR 
COMPUTER  CONTROLLERS.  IN  ADDJTION  TO  THESE  ADO  ONS  AN  ADDITIONAL  RECEIVER  AND 
TRANSMITTER  CAN  BE  MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS.  REMOTE  BASE  OR 
DUAL  BAND  OPERATION,  ETC, 

•  New  2  Year  Warranty 
NOW  CELEBRATING  OUR  25TH  ANNIVERSARY 


MAGGIORE  ELECTRONIC  LAB. 

600  Westtflwn  fld.  West  Chestef,  PA  1 9382  Phone  (21 5)  436-6051  FAX  {215)436-6268  TaieJt  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


CIRCLE  230  ON  RCAOfR  SERVICE  CARD 
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NunilMr  24  <m  your  Feedback  card 


Special  events 


Ham  Doings  Around  the  World 


Listings  am  free  of  charge  as  space  pemrft.  Piease  send  us  your  Spedaf  Event 
two  months  m  advafice  of  the  tssue  you  v^nt  it  to  appear  in.  For  &xampfe,  if  yw 
want  ft  to  appear  in  the  January  i$soe.  we  shouki  recent  it  by  OctOtef37.  Provide 
a  dean  concise  summary  of  ihe  essential  details  sboul  your  Speciat  Event  Check 
SpeciAf  Evmts  File  Area  ill  on  our  BBS  (603-924-9343).  for  iisUngs  that  were 
too  tate  to  get  into  publication. 


VIRGINIA  BEACH,  VA  Tidewater  Radio 
Conventions,  Inc,  will  present  their  1Bth 
annual  Virginia  Beach  Hamfest  and  Com- 
puter Faif/ARRL  Virginia  Stale  Conven- 
tion/Popular  Communications  SWL  Con- 
venlion.  at  the  Virginia  Beach  Pavilion  trorn 
9  AM-5  PM  Sal.  and  9  AM-4  PM  Sun, 
Sjpeaker$  are  Gordon  West  W06NOA.  artd 
Roy  Neal  K6DUE  VE  Escams.  Rea  hAar- 
kel,  TaiJgating,  Fomms,  and  moce  Talk-fi 
m  14^.97.  Older  tickets  {with  5ASE)  from 
Afemy  Sterner  K4Q0R,  3512  Oiympia  Ui., 
Vf^ma  Beach  VA  23452.  Tel,  (804)  340- 
6t05.  Get  Commercial  into  from  Lewis 
Steingatd  W4BL0,  i008  Crabbers  Cove 
Ln„  Virginia  Beach,  VA  2$452.  Tei.  (S04) 
48e'3800. 

OCT  3 

ASHUVND,  OH  The  North  Central  Ohio 
Hamfest  wiil  be  held  Irom  8  AM-3  PM  at 
Ashland  County  Fairgrounds.  Flea  Market. 
Forums.  2m  Foxhunt.  Tak-in  on  147.1 05+. 
Contact  Waiiy  Green,  3  £ast  Liberty  SL 
Ashiand  OH  44605  Tet.  i4t9)23t-3903 
WARRINGTON,  PA  The  Mt  Airy  VHF  Ra- 
dio Club,  Inc.,  {Pack  Rats)  will  sponsor 
Uieir  Hamaran^a  a!  ttie  Rl.  61 1  Drive  In. 
Taiknn  on  146.52  (simplex).  Gates  Qpm  at 
7  AW.  Set-up  at  6  AM.  Contact  K3E0D, 
i2f5i  /42-33i2 

OCTa-9 

AUQUSTA,  GA  The  ARC  of  Augusia  will 
sponsor  a  Special  Event  at  the  AtjQusta 
College  Sports  Complex,  3109  Wrights- 
boro  fld.,  from  6  PM'9  PM  Frj.;  6  AM-S  PM 
Sat.  Rea  Market,  VE  Exams.  Forums,  De- 
mos. Talk-m  on  144,89/145.49.  alt, 
144,51/145,11,  For  tickets,  tables,  send 
check  and  SASE  to  ARC  of  Augusta.  P.O. 
Box  3072.  Augusta  GA  30914-3072.  For 
into,  call  Ed  Butomjac  K!^4QQ,  (706)  798- 
19t8, 

OCT  9 

BELTON.  TX  Ham  Expo '$3  wiH  be  held 
by  the  Temple  ARC,  at  ttie  Expo  Center  in 
Wlon,  tfom  7  AM-2  PM.  VE  Exams,  Free 
Tesl  SeFidii,  Transmitter  Hunk  Call  Eric 
N5WFU,  (877)  986-1257  Of  Mike 
WA5EOQ.  iSIT)  773-4768.  Write  \0  Tem- 
pte  ARC.  2014  S.  53rd.  Temple  TX  76504. 
UMA,  OH  The  Northwest  Ohio  ARC  will 
host  a  Hamfest  at  the  Allen  County  Fair- 
grounds. Contact  WB8BND.  P.O.  Box  211 
Lima  OH  45802^  VE  Exams;  pre-register 
with  completed  610  and  fee  of  $5.60  to 
AR8L-VEC,  W87Y,  1370  JV.  St&vicii  Hd., 
Uma  OH  45807. 

TEA  NECK.  NJ  The  Bergen  AFLA  will  hold 
Its  annual  Fall  Hamfest  from  8  m-2  PM  at 
Fairleigh  Dcckinson  Univ.  Contact  Jim 
Joyce  K2ZQ,  (201)  664-6725.  before  10 
PM  fCC  VE  Exams;  conlad  BABA  VE 
Hotline,  (2Qf)  797-0151  before  10  PM. 
Taik-in  on  l4S.19ty.790  and  141620  sim- 
ptex 

Trmsvtu^,  PL  A  Hamfesi  will  b&  hm 
al  Sandpoint  Park  from  9  AM-5  PM,  by  the 
Trtttsville  ARC.  Advarioe  registralion  is  m- 
(^red.  Contact  John  Lowe  KE4B6C,  (407} 
2B7-200Q,  or  Bud  Hughes  K4CWG.  (407) 
267-3450.  Talk-in  on  146,910  {-600  kHz). 


OCT  9-10 

EL  PASO,  TX  The  annual  inieman  Hamfi- 
esia  will  be  held  at  the  Texas  Natl  Guard 
BIdg,,  9100  Gateway  Blvd.,  North,  Sat. 
from  8  AM-5  PM;  Sun.  8  AM-3  PM.  Semi- 
nars. QCWA  Breakfast.  VE  Exams  both 
days.  Talk-In  on  146,88,  Contact  Miliy 
ViTise  W50VK  PO.  Box  3162S,  B  Paso 
TX  79331.  Tei.  (915)  751-4160, 
MEMPHIS,  TN  MemFesI  '93  Greater 
Memphis  Amateur  Radio  and  Computar 
Show,  wit  be  held  ai  Shtby  Famis  S)ow 
Race  Arena.  105  Germantowri  Road  So., 
by  the  Mid*South  ArA  Time:  Sat.  9  AM-I 
PM;  Syn.  9  AM-2  PM.  VE  Exams  both 
days.  9  AU-No:^-.  Flea  Market  Info:  Sieve 
Cheeseman  1VX3W.  3290  New  Getweft 
Suite  202,  Memphis  TN  38116.  Tel.  (901) 
365^621  (W);  (901)  368-6781  (H).  Gener- 
al and  Exhibitor  tnfo:  Nita  Wofford  N4D0N, 
2966  Cord&iK  Memphis  TN  38113.  Tei. 
($01)  $63^971 

OCT  to 

DURHAM.  CT  The  Merfden  ARC.  the 
Middlesex  ARS.  and  the  Shoreinne  ARC, 
will  iotntly  sponsor  ttie  "T^iutmeg  Hamfest' 
at  the  Fairgrounds  in  Durhan>,  VE  Exams. 
Tait-in  on  147.96/36.  Contact  Jim  McCan* 
diess  NliZF,  (203)  349-3353.  6  PM-  W  PM; 
packet:  mtZf  ©  V^INBG.CTUSANOAM. 
m»:  PC  Box  793.  Ourfiam  CT  06422. 
WALL  TOWNSHIP,  NJ  The  Gth  annual 
Shore  Area  Ham  and  Computed  est,  spofv 
sored  jointly  by  the  Jersey  Shore  ARA 
(JSARS),  Neptune  AHA,  Ocean- Mon- 
mouth ARC  (OMARC),  and  Garden  Slate 
ARA  (GSARA).  will  be  held  at  tha  AilaJra 
Airport.  Doors  open  0800-1600,  VE  Ex- 
ams. Taik-in  on  145.110  (NK£0)  lor  cars; 
UNICOM  123.00  MHz  for  aircraft.  Get  de- 
tails from  A/  Jacitson  NK20,  (908)  922- 
B121.  For  tables/tickels,  write  to  Shore 
Area  Hamtest,  PO.  Box  635,  Eatontown 
tU  07724-0635. 

WAUKESHA,  W1  The  Kettle  Momine  FIAC 
Inc..  will  hold  its  I5lh  annual  Ham  and 
Computer  Swapfest  at  the  WauHesha 
County  Exposition  Center,  Hwys  J  A  FT. 
Doors  open  6  AM-1  PM.  VE  Exams  by  the 
Badger  Examiners.  Advance  tickets  S4.  4" 
tables  $5:  send  a  SASE  and  check 
payatite  lo  kmra  Swapfesl  PO.  Box  4it 
Waui^esha  Wi  53137-04 1 1. 

OCT  16 

FRANKLIN.  PA  The  Fort  Venango  Mike  & 
Key  Club  will  hold  a  Ham  Auction/Ffea 
Market  at  the  Venango  County  4-H  Fair- 
grounds. RT  #  62,  starting  al  6  AM,  Auc- 
tion begins  at  10  AM.  Tall^-in  on  147.1 2^-, 
145.23-.  and  145.19-  MHz,  Contact  Jerry 
Aimes  W3DTW^  (814)  432-3647,  or  Bnjno 
Woloiyn  K3MHB.  (814)  677^3694.  Of  wrtfe 
to  The  Ft.  Venango  Mike  &  Key  Ctub,  RD 
PI.  PO  Box  591  CranbenyPA  16319 
GHAT^D  FORKS,  ND  Font  ARC  wiD  spoo- 
soc  a  Hamfesl  at  Grand  Forks  Civic  Autfi- 
toriun,  615-1  Ave,  N..  beginr^ng  at  8  AM. 
VE  Exams  at  10  AM,  walk-tns  welcome. 
Talk-in  on  146.94.  Contact  Bob  Smith 
NOfH.  1203  Shakespeare  Rd..  Grar\d 
Forks  ND.  Tef.  (701)  746-9498. 
GRAY,  TN  The  13|h  annual  Tri-Cities 
Hamlest  wili  be  held  at  the  Appalachian 


Fair  Grounds,  located  off  t- 181  In  Gray. 
Rea  Martcet.  S|K)n&ors:  Kingsport,  Bristol, 
and  Johnson  City  Radio  Clubs.  Mail  in- 
quiries to  Tri-Cfties  Hamfest,  PO.  Box 
3682  CRS,  Jotinsoa  City  TN  37602. 
SANFORD,  NC  A  Fall  Festival  wili  be  haid 
from  8  AM -4  PM  by  the  Central  Carolina 
ARS.  Location:  Uons  Club  Fairgrounds, 
7th  &  Wealherspoon  S!s.  Contact  Aprrl 
Maggart  KD4QMU,  8512  Deep  fUver  Rd. 
Sanfofd  NC  27330. 

STARKE,  FL  Bradford  County  Falf^ 
grounds.  US  301  North  of  Starke,  wfll  be 
the  location  for  the  3rd  annual  Starke 
Hamlest.  sponsored  by  the  ARC  -  Sfad* 
ford  Area.  Time:  0800-1600  hrs.  TafH*jn  on 
145.150-  and  146.520  Simplex.  Contact 
Dorr/M  KC4MXK.  (^M)  964-9491.  or  Tony 
WB2FGL.  (904)  964-9323.  For  reserva- 
tions, make  check  payable  to  ARC  -  Brad- 
ford Area^  c/o  Tony  Spatafore  W82FGL, 
PO,  Box  652,  Starke  FL  3209L 

OCT  17 

CAMBRIDGE,  MA  A  Tailgate  Electronics. 
Computer  and  Amateur  Radio  Flea  Market 
wMI  be  held  from  9  AM-2  PM  at  Albany  and 
Main  Sts.  CaJt  (617)  253*3776.  Mail  reser- 
vations before  Oct  5th  to  WfGSL  PO. 
Box  82  MiT  BR.,  Cambridge  MA  02139. 
Sponsors.  MIT  Radio  Soc.,  and  Ihe  Har- 
vard Wirelass  Club  Talk-in  on  146.52  and 
449  725/444  725  pi  2A  WIXWR. 
CENTRAUA.  IL  The  Centralis  Wirtless 
Assn.,  Im:.,  wi!1  hoid  its  annual  Hamfest  al 
tlie  Kaskaskia  College  GyiTip  3  mi  NW  of 
Cerrtralia.  Doors  open  al  8  AM.  Talk-in  on 
147,27/,87  and  443.2/448.2  VE  Exams  at 
11  AM.  waii<-ins  accepted.  Contact  Bud 
King  WA9U.  (618)  532-6606,  Mail  ticket  or- 
ders with  an  SASE  lo  Centraiia  Wireless 
Assn.,  Inc.,  Hamfest  Tickets,  PO.  Box 
116$,  Centraiia  IL  62801. 
MILAN,  OH  Ttie  fire  lands  Area  Repeater 
A$5n.  will  hold  their  2nd  annual  Hamfest  at 
the  Ehove  Career  Center,  from  8  AM-4 
PM.  Talk'in  on  WBaLLY  Rptr.  146.805. 
Contact  Carol  Richards  Atav  (419)  433- 
6624. 

TUCSON,  AZ  The  5th  annual  Tucson 
Hamfest,  sponsored  by  Old  Pueblo  RC, 
ARRL,  ARCA,  will  be  held  from  7  AM-1 
PM  a!  DeAn^a  Dnv^m,  22nd  St.  &  Alver- 
non  Way.  Talk-in  on  146,22/82. 
146.28/88.  and  146.52  simplex  Conlad 
A. J.  Pawtowski  KB7KZ,  3418  W.  Qreen 
Trees  Dr.,  Tucson  AZ  85741.  Tei  (602) 
742-2605 

OCT  23 

SUMTER,  SO  The  Sumter  ARA  wiil  pre* 
sent  I  heir  7th  annual  Hamfest  and  South 
Camlinas  1393  ARRL  Convention,  from  6 
AM-4  PM  at  Sumter  County  Exhibition 
Center.  700  W.  Liberty  SL  VE  Exams  for 
l^k-ins  Onfy.  Fof  VE  Exam  info,  call  Oa/r 
Mask  WB5SGH.  (803)  775-9106  Dealers, 
call  Hap  Gnffm  WA4UMU,  |a03)  463-^381 
For  written  info,  wnte  lo  S.AflA  -  Ham- 
fest  PO.  Box  193.  Sumter  SO  29150, 

OCT  23*24 

CHATTANOOGA,  TN  The  Hamfest  Chat- 
tanooga  Amateur  Radio  &.  Computer  Con- 
vention will  be  sponsored  by  Ihe  Chat^ 
tanooga  ARC,  Sat,  9  AM-5  PM;  Sun,  9 


AM'3  PM.  Ta^K-in  on  146.19/79,  General 
Info  contact  Charles  E.  Curie  AD4F,  8719 
Snow  mi  Pd.,  Ooitewah  TN  37363.  Dealer 
Info/reservations:  Barbarra  Gregory,  8519 
Smokerise  in.,  Chattanooga  TN  37421. 
Tei  (nights)  (615)  892-8889.  Flea  Market 
info:  Lou  Carter,  107  South  Bragg  Ave., 
Lookout  Mountain  TN  37350.  Tel  (nights) 
(615}  B21-4r}43 

MOBILE,  AL  The  Mobile  ARC  wiD  hold  a 
Ham  and  Computer  Fest  at  Abba  Shfine 
Temple.  7700  Hit!  Rd.,  off  Shillinger  Rd. 
Time:  Sat.  B  AM-4  PM;  Si^.  8  AM-3  PM. 
VE  Exams  both  days  at  9  AM.  Contaci 
Louis  AC4&i,  TaJk-in  on  \^.W22.  Rag- 
Chew  149.94/34  For  details,  call  Richard 
Mand  KmTTD,  (205)  824-2749,  or  writ© 
M.AR.C.  EO.  Box  81791,  Mobile  AL 
36689. 

PALM  BEACH,  FL  The  West  Palm  Beach 
ABC  will  sponsor  their  1st  annual  High 
Speed  CW  Contest,  beginning  at  1  PM  at 
the  Patm  Beach  County  Fairgrounds.  For 
details,  contaci  Ted  Herrman  AE8G,  30 1 
North  M  St.,  Lake  Worth  FL  33460.  Tel 
(407)  586-7940:  FAX  (407}  585-3466. 

OCT  24 

GOLDEN^  CO  The  Rocky  Mountain  Radio 
League,  Ina.  witt  present  the  1993  RMRL 
Hamfest  from  8  AM*2  PM  at  Jefferson 
County  Fairgrounds.  15200  W.  6th  Ave. 
VE  Exams.  ARRL  Forum.  Talk-in  on 
144.62/145,22  MHz.  COfttacl  Joe  £>Kft«- 
son  IVTOC.  (303)  795-3397 
WARREN,  Ml  The  Ulica  Shelby  Emergen* 
cy  Comm.  Assn.  will  bold  their  USECA 
Swap  from  6  AM-2  PM,  at  Student  Com* 
munfty  Center  (K-B1dg.),  Macomb  Commu- 
nity College,  South  Campus.  VE  Exams 
(pre-registralion  required)  call  Bill  N8CVC, 
(313)  468-8345.  Table  Info:  Dave  N80EV, 
(313)  792-0791:  or  Virginia  NSNLS.  (313) 
268-0631.  Talk'ln  On  147.18+,  147.42  Sim- 
ptex.  For  Club  into,  call  DaveKFBCT.  (313) 
268-6730.  Mail  pre- registration  payments 
with  an  SASE  to  Ytr^rna  Priekaka  N3NLS, 
34473  Coachwood.  Sterling Hts  Ml  4m  12. 
WESTMINSTER,  MO  The  Radio  Ctiifcs  of 
Carroll  CoLtfity  MO  and  PenH-Mar  PA,  will 
be  holding  the  4th  annual  Mason-Oixon 
Comptrter  &  Hamfest  at  the  Canoll  County 
Ag  Center,  starling  at  8  AM.  VE  Exam  reg- 
islration  begins  at  8  AM;  pre-registratFon 
requested;  contact  Page  Evans  NE3P, 
(717)359-7610. 

OCT  30 

EAST  LYME,  CT  The  Tri-City  ARC  will 
hold  its  annual  Fall  Auclfon  at  the  Senior 
Citizens  Center,  Waterford  Municipal  Com* 
plGK  from  1Q  AM  lilJ  sold  out.  Bring  your 
equipment  to  be  auctioned.  Taik-in  on 
146.07/.67  Rptr.  For  info  call  KA18B  at 
(mi)  739-S016 

FREDERICKSBURG.  VA  VE  Exams  wilt 
be  given  al  the  Rappahannock  Ubrary  in 
Frederx^sburg.  For  detais,  call  AC4SK  at 
(703)  373-7076.  or  AC4MB  at  (703)  391- 
5581 

ST,  PAUU  MN  The  Hamfest  hiftmesoia  & 
Computer  Expo,  sponsored  by  the  Twin 
Cities  FM  Club.  wHI  be  held  in  the  Main 
Arena  at  the  St.  Paul  Civic  Center,  143 
West  4th  St.:  Rea  Market.  VE  Exams.  Ed- 
ucational and  Fun  Seminars.  Talk-in  on 
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146.16/76  Rplr.  For  into,  writ©  lo  Twin 
Cities  FMOab,  P.O.  Box  5596.  Hopiaos  Ml 
55343,  or  caW  the  Hamfesf  Minnesota  Into 
Une,  (612}  5S5^06:IZ 

OCT  31 

LEBANON,  m  Tl^e  Boone  &  Climdn 
County  ARCs  wMl  c^hsponsor  a  Ham  rest 
from  8  AhA-A  PM  at  the  Boone  County  4-H 
Fairgrounds,  Warm  &  Dry  Community 
BEdg,  Ftea  Market.  VE  Exams  near  by, 
Ta!k*ln  on  147.105  and  443.150,  Contact 
Tim  French  KA9WDJ,  (317)  324B6t8; 
Don  Jackman  N9!LX,  (317)  4B2-52U\  or 

Don  Uckiitner  N9GB0.  (317)  654-6580 
Or  writs  to  Boone  County  ARC,  P,0.  Box 
WB,  Lebanon  IN  46052, 
MARION,  OH  The  Marion  ARC  will  pre* 
sent  m  19th  annual  "Heart  ot  (Mo  Hamfi- 
esta  and  Computer  Show*  at  th€  Marion 
County  FatfQroufKls  CoFisei^,  from  8  AM- 
3  PM.  TaJk4ft  on  H75(y,30  F^.  Coniad 
Steve  Eckam  WBSS.  6583  South  St, 
meker.  Maeiofi  OH  43302  Tef  (614)  499^ 
3565. 

K0V6 

CARTHAGE,  MO  Tlie  Carthage  AR  Soc. 
Hamiest  will  be  held  al  the  Carthage 
Memorial  Hafi  at  the  Intersection  of  Oak  & 
Garrison  StS.,  Irom  8  AM-1  PM  Talk-in  on 
147,42  simpJex.  Contact  Jim  Dixon  WXOJ, 
or  write  to  Carthage  ARC,  P.O.  Box  783, 
Cafthage  MO  54836.  Tet.  (417}  358-4126. 
COOKEVILLE,  TN  TTie  Cookevllte  Rptr. 
Assn.  and  The  Tennesee  Tech  ARS  will 
co-sponsof  the  3rd  annual  Cookevjlla 
Hamresl  ai  Hooper  Eblen  Center  on  the 
camptis  d  TTU.  Time:  B  AM-4  PM.  Talk*ffi 
on  t47.2U.  VE  Eiams  at  10  AM.  Contact 


Rich  KD4mC,  (615}  528-7171  or  TTARS, 
WMUCE.  TTU  Box  5262,  Cookevitfe  TN 
38505.  Tei.  {615}  372-3043. 
ENID,  OK  Hoover  BJdg,,  Gariiefd  Cowty 
Fairprounds  at  Oxford  St.  and  N.  4th,  is 
the  locatron  for  a  Hamfest  being  spon- 
sored by  the  Enid  ABC.  VE  Exams  al  1 0 
AM  (walk-ins  welcome).  Talk-in  on 
145.29/144,69.  Comacl  Frsd  N5QJX, 
(405)  242-3551.  or  Tow  N5LWT.  (405) 
233-8473. 

EUSTIS,  FL  TTiQ  Lake  AR  Assn,  wttl  hoU 
tJiefr  annual  Hamfest  and  Efeclronics  Expo 
at  the  Lake  County  Fairgrounds  from  9 
AM-5  PM.  W5Yi  Testing  for  ali  classes, 
starting  at  1  PM  Radio  and  ATV  Demos. 
Contacl  Cote  A.  Ruck  KC4UfG,  (407)  273- 
1624  (eves):  or  Pat  Pans  WD4LXN,  (904) 
669-7279  (ews). 

FERN  DALE,  WA  The  Washington  Mt. 
Baker  ARC  Ffea  Market  wEI  be  Md  from  9 
AM-4  PM  al  FefTxiaie  Sand  Boosters  Bin- 
go Hatr.  NW  comer  of  inlerstate  5  and 
Smith  Rd-  overpass,  VE  Exams,  Coniad 
rmryAmffOw  VE7BUS/W7,  fCKSS  Ghnnmg 
SU  Lynden  WA  98264.  TeL  (206)  354* 
5868, 

MILWAUKEE,  Wt  The  Milwaukee  Re- 
peater Club  will  sponsor  the  9th  annual 
*'6.91  Friendly  Fest"  from  a  AM-Noon  at  St. 
John  the  Evangelist  Congregation,  8500 
W.  Cold  Spring  Rd.  Talk-in  on  146.91-  and 
on  146.52-  VE  Exams.  Contact  The  Mil- 
waukee Repeater  Ctub,  P.O.  Box  2123, 
Miiwaukee  Wt  53201.  Reservation  dead* 
line  Oct,  28th. 

N0V&-7 

LONG  ISLAND.  NY  "HamExpo  '^3  W^k- 
entf  and  ARRL  Section  Convention,  spofh 


sore^I  by  Ihe  Radio  Ceritral  ARC.  will  be 
held  al  Suffolk  Comm«r%  College  from  3 
AM-4  PM.  Rea  MartteL  Computer  Show. 
VE  Exams,  and  more.  Group  hotel  rates. 
Talk4n  on  145-t5CMZ  or  449  525-2A.  Con- 
tact Vaiefie  DeRicco  N2NY8,  (516)  874- 
3669  or  John  Mark  KB200,  (516}  689- 
6343, 

SPECIAL  EVENT  STATIONS 

OCT  2 

ALAMOCORDO,  NM  The  Alamogordo 
ARC  will  conduct  their  3rd  Special  Event 
operation,  sponsored  by  the  International 
Space  Mali  of  Fame,  to  honor  new  in- 
ductees. Station  WA5IPS  will  operate 
from  atop  the  Space  HalL  Frequencies: 
SSB  -  28,430/490  MHz  from  1600-1800 
UTC;  Gencrai  phone  bands  on  15  and  20 
meters  from  1 800-2300  LfTC.  We  wil  oper- 
ate in  the  20  meler  phorw  baml  if  propaga- 
tion is  poor.  Special  QSLs  yd\  be  ^ent  from 
the  Space  Hafi  of  Fanrw  and  will  be  certj- 
fred  by  A.A,fl.C,  members.  Mail  QSL  re- 
quests 10  tnternational  Space  Halt  of 
fmm.  Route  20Oi  *  P.O^  Box  533,  Aiam- 
ogofdo  NM  88311-0533.  SWL  requests  will 
be  honored. 

MATOON,  IL  The  Moultrie  ARC  wi!T  oper- 
ale  W9BIL  to  commemorate  the  annual 
Chocolate  Harvesl  Celebration.  Operation 
will  be  in  the  General  40,  20,  and  15  meter 
bands,  and  the  Novice  10  meter  subband. 
For  a  certificafe,  send  QSL  and  a  SASE  to 
Bryon  Abrams  KB9BW5,  RO.  Box  242, 
Fmdiay  ii  62534-t^4Q. 
RICHARDSON,  TX  The  Alcaiel  ABA  will 
operate  Station  N5T6G  (Texas  Best  QuB0- 
ty)  1500Z-2100Z.  from  the  Open  House 


site  Of  Afcatel  frJetwori(  Systems,  Jnc,  Oper- 
alion  wil  be  in  tt^  General  phone  poriioos 
Of  40,  20.  15,  ajxf  10  meters  For  a  mique 
OSL  card,  send  contact  report  to  Aicatel 
Network  Sy^ems,  Ina,  AAEA,  M/S  401- 
212,  1225  North  Alma  Rd.,  Richardson  7X 
75081-2206. 

OCT  S-10 

HILLSiOROUGH,  NO  The  Orange  Courv 
ty  Bad^o  Amateui^  will  commemorate  the 
bicentennial  of  the  founding  of  the  Univ.  of 
Morth  Carolina  at  Chapel  Hill,  SE  Stations 
will  operate,  with  a  /UNC  suffix,  on  the  low- 
er 25  kHz  of  the  General  portions  of  the 
80,  40, 20,  and  15  meter  bands  SSB,  from 
23002'0300Z  on  Ocl.  6-3.  In  addftion  to 
the  above  band  segments,  SSB  operatkjn 
on  tha  lower  50  kHz  of  the  Novice  portion 
of  10  meters  (propagation  allowing},  will 
lake  place  Oct  9-10,  from  12002-OOOOZ_ 
An  8  \f2'  X  11'  oertiticale  will  be  efxkirsed 
lor  ail  bands  worthed,  with  a  special  en- 
dorsement for  UNC  gmduates  For  a  cer- 
tificate, mai  an  SASE  to  DavkS  J.  Snyder 
N2MLU.  600  S.  ChUfton  St.  Apt  f66, 
mtsdofmsgh  NC  27278. 

OCT  9-10 

CAMANO  ISLAND,  WA  The  3rd  annuaf 
"Slug,  Oyster  and  DX  Feslival"  honors  our 
friends  the  Mo  Husks,  and  is  sponsored  by 
the  West  Seattle  ARC  (W7AW).  Operation 
will  be  Oct,  9  1500-0400  UTC  lo  Oct,  10. 
1500-2100  UTC.  Frequencies:  21.052 
MH?  CW,  14.235  MHz  SSB,  7,045  MHZ 
CW,  3.930  MHz  SSB,  For  a  oolortul  certiti* 
cate  showing  a  slug  am!  oyster  at  ptay, 
send  your  QSL  and  a  targe  SASE  to  West 
SeaWe  ARC,  do  F.  Tate,  10230  4th  Ave. 
SW,  Seattle  WA  98 146. 


-  Packet  Radio  - 

Portable  &  Affordable! 


Mmtd  BF-l 
Packei  Modem 

Made  in  U.S^. 


St  Simple  Inst^UatioD 
iK  No  Externai  Power 

•  Smart  Dog'™  Timer 

•  Perfect  For  Portable 
^Assembled  &  Tested 

•  VHF,UHF,  HFdOM) 


Whether  you* re  an  experienced  packcteer  or  u  newcomer  wanting  to 
explore  packet  for  the  firsi  (line,  this  is  what  you' vtj  been  waiting  for! 
Ttiaiiiof  to  a  breakthrough  in  digital  signal  processing*  we  have 
developed  a  liny,  full -featured,  packet  modem  al  an  unprecedented 
low  prieie.  The  BayPac  Moilci  BP-1  iransfonii?  your  PC-coiiipaiible 
computer  into  a  powerful  Packet  TNC 
capable  of  sopporting  sophisticateci  fealures 
like  digjpeatjDg.  file  tratisfers,  and  remote 
termiiial  acce^»  NOW  is  tlie  time  fof  YOC 
to  join  the  PACKET  REVOLUTION! 


400  Daily  Uoe 

P.O.Box  52 10 

Gntnts  Pass,  OR 


1-800-8  BAYPAC 


i-eoae22'9722{; 


(503)  474-6700  j^lW: 


CIRCLE  269  ON  READER  SERVICE  CARO 


Without  a  TNC 


G4BMK^s  BMK-MULTY  software,  in 
atddition  to  unequaled  AMTOR  performance, 
now  does  PacTOR  with  any  ordinary  RTTY 
terminat  unit  such  as  CP-1,  CP-100.  TU-170, 
ST-6.  ST-5000.  ST-6000,  etc.  plus  we  now 
have  an  adapter  for  PK-232.  IBM-PC  or 
compatible  required. 

Detailed  literature  upon  request.  Base 
version  with  AMTOR.  RTTY  CW  and  Audio 
Spectrum  Analyzer  $95.  Base  +  PacTOR 
$145.  Extended  version  also  includes  HP 
WEFAX  and  SSTV  reception  $125.  Extended 
+  PacTOR  $165.  PacTOR  alone  $50. 
PK-232  Adapter  $49.  Shipping  $3. 
VISA/MasterCard  accepted. 

Amateur  callsign  required  with  order 
State  37?  or  S'A  inch  disk  preference. 

Authorized  U.S.  Distributor: 

Schnedler  Systems  AC41W 

25  Eastwood  Rd.  •  P  0.  Box  5964  -  Asheville,  NC  28813 

(704)  274-4646 
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SAN  GABRIEL  MTNS.,  SO,  CA  J^  3nJ 
anfujal  "Mountain  Tof)  Mobile*  wilt  operate 
frocn  Taisle  Mountain^  to  c^et^fate  radio  for 
ladiO  $  sake.  OperatofS:  KC6TAZ.  N6XOG, 
N6RNX,  KMSTJ  and  N6PQB  QSL  via  indi- 
vidual operators  (cajl  lollow&d  by  l^toon- 
din  Top  Mobile  1, 

TORRANCE,  CA  Ihe  Soulli  Bay  ABC  wi 
operale  KN6JN  1700Z-2400Z  Irom  the  2f>d 
annual  Torran^  Air  fair  in  So.  CA.  Opera- 
tlof^  will  be  on  General  phone  portions  of 
15  and  £0  meters  and  Novice  portion  of  10 
meters:  also  on  145.77  simplex  and 
224,33  rplf.  For  a  certificate,  send  QSL 
and  a"  X  12"  SASE  to  SBARC,  RO.  Box 
536.  Torrance  CA  B0503, 

OCT15-16 

ST  LAWHEMCE  COUNTY,  NY  The  iStortJi 
Courrtry  ARC  will  operate  N2PSL  to  corrt- 
memorale  the  Founding  of  Ihe  NCARC 
Operation  win  be  in  the  lower  25  kHz  of  ttie 
Gef>eral  portion  of  80.  40,  20  meters,  and 
the  10  meter  Novice  subbaixS  Rx  a  QSL 
Stnd  OSL  and  SASE  to  NCARC,  g/o  Pste 
BattmaiS  N2UW,  RL  1  Box  20B,  Noiwooa 
NYt3668USA 

OCT  15-17 

UNION.  KY  The  Northern  Kentucky  ARC 
will  operate  K4C0  14002-2200Z  from  Big 
Bone  Lick  State  Partt.  in  conjunction  with 
the  annual  Salt  Festival.  Operation  wiJi  be 
on  40.  20,  and  10  meters;  also.  146  375+ 
Rptr.  For  a  certificate,  send  V  x  9"  SASE 
and  contact  number  to  NKARC,  P.O.  Box 
1062,  Covington KY4W12't062. 

0CT18 

SAN  BERNADINO,  CA    The  Citrus  Bett 


ARC  wUl  be  operating  Station  W8JBT  frotn 
tfte  Patton  Stale  Hosp..  to  commefnorate 
the  admission  of  tlie  first  patient  to  the 
hospital  TOO  years  ago.  Operation  will  be 
from  1500  liTC  Oct,  16tM500  UTC  Oct 
17th  Frequencies:  Ptione  -  7^70.  14270, 
21.350,  28.350;  145.850  144-146  MHz 
band;  224.860  222-225  MHz  band  For  a 
certificate,  send  QSL  and  a  9'  it  !2'  SASE 
to  Citrus  Beit  ARC,  P.O.  Box  3788,  San 
BemanSfno  CA  9241  $-378$. 
SANTA  ROSA  ISLAND,  PL  The  Serious 
Hams  ARC  will  operate  N4MAD  from  Ft, 
Pickens  State  Park  1200Z-2000Z  on  40, 
20,  IS.  and  10  meters  in  the  CW  and  voice 
portions  of  the  bands,  near  the  lower  edge 
of  the  General  portion  of  each  band.  Santa 
Rosa  Island  is  IOTA  142.  For  a  special 
QSL,  send  SASE  and  contact  numJ:^er  to 
AD4BU,  W697  Bridge  Creek  Or,  Pen- 
sacoia  FL  32506. 

OCT16-17 

DETROIT,  Ml  The  Wayne  Couity  ARPSC 
wil  operate  WidQfB  fiom  1400Z  Oct.  16- 
2200Z  OcL  17.  to  comiriemorate  the  I6th 
annual  running  oJ  the  Detroit  Free 
Press/Mazda  Intemat'l  Marathon.  Opera- 
tion will  be  in  the  General  30-15  meter 
phone  subbands  and  the  Novice  phone 
subbands  on  10  meters.  For  a  QSL  card, 
send  QSL  and  SASE  to  BiK  Giibert.  222 
Ci&v&tanf^,  Trenion  Mt  48163. 

OCT  16-23 

FORT  WORTH.  TX  TTie  Menasco  ARC 
will  be  on  ttie  ajr  as  a  special  event  Slatian 
ceiebraling  Menasco  Aerosystems'  37 
yeafs  oi  opefatir^g  in  iJie  State  ot  Texas. 
Operaiion  will  be  at  28  426  and  2T:0€O  or 


21.125  plus  or  minus  QRM.  To  receive  a 
spedaJ  8  1/2^  X  ir  certrficale,  send  a  large 
SASE  to  ttie  control  opeiator. 

OCT  20-22 

NEW  YORK  CITY,  NY  The  *22  Crew*  wM 
operate  WB2JKJ  from  the  HQ  ot  the  Radio 
Dub  d  Jur^or  HS  22.  to  celebrate  Ihe  1 3th 
Anniversary  oJ  NYC's  largest  Ham  CJub 
and  EDUCOM  fEducatwn  Tbru  Commune 
cation}.  Join  them  on  7.238  MHz.  Irom 
1200-1300  UTC,  then  on  to  21.395  till 
2000  UTC,  Oct.  20-22.  For  an  outrageous 
OSL  and  surprise  package,  write  to  RC  ot 
JHS  22.  P.O.  Box  1052,  New  York,  NY 
10002,  or  FAX  to  (516)  674-9600. 

OCT  23 

EDISON,  NJ  The  Rscataway  ARC  will 
operate  Station  AA2KS  1300Z-2200Z.  to 
celebrate  Edison's  (fiscovery  of  the  electric 
ighl  bulb.  Operaiion  will  be  on  the  General 
poillon  of  40.  20.  IS  melerB  and  Novice  10 
meters.  For  a  special  QSL  card  send  OSL 
and  SASE  to  Piscstaway  ARC.  PO.  Box 
1233.  Ptscataway  NJ  08854. 

OCT  23-24 

RIVERSIDE,  CA  The  Moreno  Valtey  ARA, 
Team  March  ARC,  and  the  March  Air 
Force  Base  MARS  station  will  operate 
KI6GD  during  the  March  AFB  Open 
House,  Operations  wiJI  be  1600Z-2200Z 
both  days,  on  ihe  General  CW  and  phone 
sub-bands  of  40,  20.  and  15  meters.  Also 
the  Novice  section  ol  10  meters  For  a 
special  certiltcate,  send  S100  and  contact 
number  to  MVARA.  P.O.  Box  7642, 
Morerm  Valley  CA  92552  For  more  inio, 
coniact  MVARA  Of  packer  N6Yih§ 
NS  YfH  ^fsoca,  ca.  usa  na. 


OCT  30 

ACCQfyiACK  COUNTY,  VA   The  OH-KY- 

IN  ARS  will  activate  an  IOTA  during  the 
CO  WW  contest  The  operation  wiH  be  on 
all  bands  Tlie  ITA  will  be  one  of  the  o^- 
shoce  tslands  m  Virgmja.  Activity  dunng  \tm 
oontesl  'Mli  t>e  from  Chincoteague  Islands 
NA83.  On  Od  28  tt^ere  will  be  a  or>e  day 
operaiion  from  Asateague  I  stand.  NA139. 
TTie  call  used  will  be  KaSCH/4.  The  QSL 
route  for  both  wilt  be  John  Hvgenti^r,  Sr 
N&FU,  444)  Andreas  Ave.,  Cincirjnati  OH 
45211,  Please  enclose  an  SASE 

OCT  30-31 

RIVERSIDE,  CA  Moreno  Valley  ARA, 
Team  March  ARC.  and  the  March  Air 
Force  Base  MARS  station  will  operate 
KieGD  during  the  March  AFB  Open 
House.  Operations  will  be  1600Z'2200Z 
both  days,  on  the  lower  25  kHz  of  the  Gen- 
eral sutjfaands  aixS  Nov>ce  10  rr>eters  Op- 
erations wis  be  SS6  ptione  and  CW;  pkis 
145.560s  and  146  65SR  pi  103.5.  For  a 
sped^  USAF  Certiltcate.  send  QSL  and 
SI. 00  to  MVARA  PC.  Box  7642,  Mormo 
}^eyCA^!55Z 

OCT  31 -NOV  1 

BREVAFID,  NC  The  Transylvanfa  County 
ARC  will  operate  W4ZCB  to  celetfrate  Hal- 
loweeri  from  tli£i  Devil's  Courthouse  in 
Transylvania  County,  Operation  wiil  be 
from  2000Z  Oct.  31*0200Z  Nov.  t.  Fre- 
quencies: 7.234,  14.295.21.365.  28,335 
SS8,  and  146.52  FM  sinplex.  For  a  ^rtifi- 
cale.  send  a  legal  si^e  or  9*  *  12'  SASE  to 
Nara/d  Jortnsort  W4ICB.  f  15  KinOy  Forest 
Or..  Herxfersonvrf/e  NC  28739. 


New  from  England — 


THE  MICROREADER  Mkll 


DECi 


§9 


S  CW  FOR  YOU! 


RTTY^  AMTOR  and  more!  Especially  helpful  for  new 
Hams  anti  SWLs.  Send  ior  FREE  brochure  right  away. 

The  ERA  Mkll  Microreader, 
Britain  s  most  popular  self- 
contained  decoder.,  has  a  unique 
ability  to  cop>^  poorly  sent  CW. 
It  s  designed  to  work  with  almost 
any  nrceiver  Jusi  plug  the  Micro- 
reader into  the  headphone  or 
speaker  jack  of  your  receiving 
equipment  and  youVe  ready  to 
go.  Microreader's  ability  to  copy 
poorly  sent  CW  under  noisy 
conditions  is  unique.  The  built-in 
CW  tutor  is  simply  outstanding 
for  learrijng  to  send  and  receive. 
In  addidon,  the  Mkll  gives  you 
hours  of  pleasure  reading  decoded 
RTTY  and  AMTOR. 


Action  Communications  I 

1 70S  Westminster  Drive 

Greensboro.  NC  27410  I 

(919)299.1298  | 

Rt'fwrM'tnasg  Enterprise  i(ctJit>  ^^f^Htiiiiins,  Lid  \ 


I  Supply  Requirements;  12V  to  16V  DC. 
I  Display;  16  character  right  to  left  scrolling. 
I  CW  tutor  allows  you  to  plug  in  your  key  and 

see  what  you're  sending  is  really  like. 
I  RS232  output  port  sends  decoded  text  to  serial 

printers  and  computers.  No  interface  needed. 

For  FREE  infonrtation  about  the  Microreaden  | 

write  to  Action  Communications  or  call       i 

(919)299-1298  (9  am-  10  pm  Eastern  time).  J 

For  orders  only,  call  loll-free  1-800-647-0564. 

MasterCard  and  Visa  accepted.  ' 


CABLE  TV 

DESCRAMBLERS 

Best  Prices  in  tlie  U.S.A.! 
Guaranteed  to  Work! 


WE  WILL  BEAT  ANY  PRICE! 


JERROLD      PANASONIC 
SCIENTIFIC  ATLANTA    PIONEER 


The  Newest  &  ttie  Latest 

DM  rii-A  -  Ml  Jirnitd  lnt[>uKt!  & 

Sturi'uin  scrjfS 
SA3-I}FA  -  all  Sci.  Athmliis  iiicl.  R536, 

8536+,  85«(>,  Drop- Held 
PN-3A     -   all  Piuni-LT  «ivstein«> 

FTB3,   SAX   TZPCI45G 

24  HOUR  SHIPMENTS 

30  DAY  MONEY  BACK  GUARANTEE 

¥Ra  CATALOG  &  INFORMATION 


1-800-772-6244 

II.S.  f  ahk  T\\  Inc,  Dcpt  :  K731i*3 

4100  a  PowerSlne  Rd,  BitSg.  FA  l*onipano  Be  JCh  FL  33073 
NOII  f>kJD\  s\Ms: 
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"The  beginner's  guide  to  the  exciting  world  of  amateur  radio." 


Radio  Fan  is  packed  full  of  in  formation  to 
help  you  gel  more  lun  out  of  amateur  radio. 
Ba.sic  "how-io''  articles  will  get  you  up  and 
running  on  packeu  ATV,  RTTY,  DXing,  and 
the  dozens  of  other  activiltes  thai  make 
amateur  radio  such  a  great  hobby,  Youll  get 
equipmeni  reviews  geared  toward  ihe 
newcomer.  We'll  help  you  upgrade  to  a 
higher  class  license  with  monthly  columns 


designed  to  leach  you  what  you  need  to  know 
in  a  fun  and  exciting  way.  You* II  find  it  all. 
and  more,  in  the  pages  of  Radio  fun, 

I>on'i  wait  another  minute.  Subscribe  today  for 
only  SI 2*97  for  one  year.  That's  12  issues  of 
ihc  only  ham  magazine  that  is  geared  especially 
for  the  newcomer,  or  any  ham  who  wants  lo  gel 
more  fun  and  excitement  out  of  amateur  radio 
—  Radio  Fun* 


r 
I 


I  □  YES!  Sign  me  up  right  now! 


MAME 


issues 

for  only 

Si  2.97 

1-800- 

257- 

2346 


ADOI^ESS 


I 
I 
I 
I 
I 
I 
I 
I 
i 
I  

I    CITY 

I 

I 

1   Ctteck  - 

I 

I    CARD* 
I 

I    Crass  License 


12  Issues  o1  Radio  Fun 
for  $12*97. 


CALL 


STATE 


2IP 


MC 


Visa 


YearLiceosGd 


CtRCLE  ZT7  OH  READER  SEVlCE  CARD 


7 


t 

i 
I 

I 
I 

L 


DST  Subscribor 


EXPIRES 

73  Subscriber 
CO  Subscriber 


"I 
I 
I 
• 

i 

! 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 


Mail  lo:  Ritdio  F\m.  P.O.  Boit  4926,  Manchester.  NN  03108 
fOr  Call  800-257-2346  (in  NH  Call  625- 1 163),  FAX:603-669-2835] 

Ctuwta  *dd  $7  DO  plus   70  GST  FofH^n  Add  1 1^.00  fturt^ce.  S36.00  wrmail   Newsstand  Ral?  Sl&OO  Baaic 


I 
I 

1 
I 
1 

J 


Never  Say  Die 

Continued  from  page  4 

What  do  you  talk  about  wtien  you 
make  a  contact?  Are  you  actually  la  Ik- 
ing about  anything,  or  is  your  mike 
fnght  so  bad  ttiat  all  you  can  do  is  list 
Ihe  modei  numbers  of  your  equipment 
and  antennas^  mention  tt^e  weal^ier, 
spell  out  youT  name  and  turn  it  back? 
Go  gel  3  life?  For  heaven's  sake  do 
something  you  can  talk  about!  I  don't 
give  a  damn  what  rig  you're  us^ng.  \ 
don't  care  what  brand  of  antenna  you 
were  able  to  aflord.  t  don't  care  that 
it's  ramlng.  I  want  to  know  something 
alDoul  you. 

No,  I  don't  want  to  sil  and  listen 
while  you  rant  about  something  you're 
emotionaiiy  disturbed  about.  That's  no 
fun.  But  I  would  be  interested  in  any 
interesting  ham  adventures  you've 
had.  If  you've  read  my  editorials  for 
any  time  you  know  about  everything 
I'm  Interested  in.  I'm  into  all  kinds  of 
hobbles  and  several  active  sports.  I 
read  a  ton  of  books  and  magazines 
and  will  be  most  interested  in  anything 
youVe  read  and  found  interesting  that 
I  mighl  have  missed.  I  love  getting  let- 
ters from  readers  giving  me  leads  on 
books  I'tl  enjoy  reading  or  music  I 
might  enjoy  hearing. 

What  I  don't  nee<f  is  to  get  on  a  ni- 
pealer  where  there's  some  resident 
retired  old  codger  who  rambles  on 
endlessly  about  rtoihing,  month  after 
month.  You^ve  got  one  of  those 
around,  right?  Heck,  Td  even  get 


bored  listening  to  someone  like  this 
year's  Ham  O'  The  Year  award  winner 
and  his  obsession  with  me  and  my  ad- 
mittediy  adventurous  life.  These  old 
guys  must  have  something  that  m\er* 
ests  them  other  tf^n  ham  radio.  Or,  if 
they  have  never  done  anylhrng  in  their 
Ih^es  outside  of  tiamming.  Isn'l  there 
something  interesting  they've  done  in 
amateur  radio? 

I've  lold  you  how  much  fun  I  had 
hamming  from  the  demilitarized  zone 
between  North  and  South  Korea  as 
HL9WG.  right?  Or  getting  on  the  air  as 
7P8CA  from  Lesotho,  You  can  surely 
gel  a  good  030  going  by  asking  if 
IheyVe  read  what  that  arrogant,  ego* 
tislical  asshole  Wayne  Green  wrote 
this  month.  Weil,  don't  use  those  e^act 
words.  They  might  offend  some  Ner- 
vous NeJIy  listening  in.  We've  enough 
garbage-mouth  stuff  going  on  without 
you  contributing  to  the  mess.  The  lan- 
guage you  use  on  the  air  Is  a  clear  an- 
nouncement of  your  class  In  society. 
After  a  few  words  we  know  right  where 
you  fit  in,  so  if  we  hear  you  using  bad 
language  and  fractured  grammar,  we 
wonder  wt^y  you  aren't  on  CB  where 
you  belorpg.  How  did  an  Ignorant  slob 
like  that  get  a  ham  ticket?  Maybe  that 
code  test  isn't  enough  ol  an  ot^slade. 

I  suppose  Tm  preaching  to  the 
choir  The  chaps  who  need  my  advice 
the  most  wouldn't  read  73  if  their  life 
depended  on  it  Not  with  all  ffiat  ARRU 
bashing  they  think  I  do.  Of  course 
they  ve  never  read  73.  SO  ttiey*re  go- 
ing t)y  word  of  mouth  about  my  writing. 


I  keep  trying  to  get  you  to  break 
loose  and  go  on  a  OXpedilion.  That  li 
give  you  somethir^  interesting  to  lalk 
about  for  years*  You  miglit  even  get  in- 
to stow-scan  just  so  you  can  show 
your  slides.  And  Til  love  watching  *em. 
Yes,  I  know,  you  can't  afford  anything 
like  that.  Unless  youVe  really  into 
poverty  as  a  way  ol  life,  there  are 
plenty  of  easy  DXpedition  places  to 
visit  and  have  the  time  of  your  life. 

Heck,  you  can  drive  to  Nova  Scotia 
and  lake  a  boat  or  plane  to  St.  Piene 
for  a  surpn singly  tew  bucks.  Ifs  a  t)ar- 
gain  piace  to  visit  and  they  love  visit- 
ing hams.  I'm  frugal,  and  I've  never 
cared  much  about  making  money  and 
hate  spending  it.  At  leas!  on  mysell 
I've  spent  millions  hetpir^g  other  peo- 
ple start  bysinesses. 

The  Caribbean  is  another  bargain 
place  to  visit  and  there  are  a  do^en  or 
so  tajrty  rare  spotg  you  can  activate. 
You  can  get  there  in  a  day,  so  you 
don't  even  need  to  have  more  than  a 
week  off  to  have  a  ball.  Try  it.  Then 
write  and  thank  me  for  pushing  you. 
Also,  lets  see  an  article  for  75  or  Ra- 
m  Fun. 

What  are  you  Mo  that  you  can  tafk 
atjout?  BicyclErtg?  Kayakirjg?  Scutja? 
Roller  blades?  Ultra -lights?  Para -plan- 
ing? Rallying?  Sky  diving?  Balloon- 
ing? Gliding?  Model  planes?  You're 
not  a  one-dimensional  person,  are 
you? 

Many  years  ago  I  suggested  we  set 
up  some  net  times  and  frequencies  for 
hams  with  simiiar  interests  to  meet 


and  talk.  Nothing  came  of  It.  One 
problem  with  nets  is  that  once  you 
have  more  than  two  or  three  stations 
involved  there's  a  reluctance  to  say 
much.  The  result  is  that  a  bunch  ol 
ops  check  into  Ihe  net  arxj  say  heJk). 
And  thafs  about  it 

There's  a  weekly  submariners  net  I 
called  in  a  couple  times  Now,  I've  got 
hours  of  interesting  submarina  yarr^s 
to  tell,  but  I  never  found  an  opportune- 
ly. So  I  stopped  checking  in.  The  net 
was  on  20m,  which  meant  that  hialf  of 
the  checklns  couldn't  hear  the  other 
haff,  which  puts  a  real  chill  on  tatking 
for  any  1er»gth  of  lime.  Interest  gnoups 
stxsuld  stick  to  SOm  and  maybe  I60m, 
where  everyone  can  hear  everyone 
else.  Or  perhaps  2m  via  a  repeater. 

Always  try  to  be  your  very  best  at 
anything  you  do.  So  when  it  comes  to 
hamming,  invest  what  11  takes  to  make 
you  the  most  interesting  ham  on  the 
band  to  talk  with.  Work  hard  at  it.  Tape 
yourself  and  take  the  time  to  critique  it. 
Be  uptjeat.  No  one  likes  a  sour  apple, 
so  griping  and  negatlveness  wiil  have 
people  avoiding  you  the  next  lime 
around,  t  get  letters  from  hams  who 
obviously  are  devoting  their  lives  to 
making  as  many  people  unhappy  as 
possible.  I  sure  hate  when  t  run  into 
*em  on  the  air 

That  last  QSO  . , .  was  Ihat  the  very 
best  you're  able  to  do? 

Trivia 

One  of  the  ham  rags  made  a  great 
big  deal  out  of  a  TV  production  outfit 
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Crowtar  Protection 
Over  Temp  Prot&clioii 
Over  Temp  Indicator 
Input  Surge  Protection 
Digllal  LCD  Volt/Amp 
reefer  vir/disp lay  hold 
{optional) 


Sofl  start  on  most  models 
Made  m  U,S.A. 
One  Year  Warranty 
Rack  Mount  Option 
Crowbar  IndicatDr 
12a/240v  alt  models 
Ripple  LowasZmv 
Industrial  transformer 
manufactured  in-U.S.A. 


CvfSA) 


LUKE  CO. 

7\  1 3  NorfK  9  Mile,  LoU  Qty,  Ml  4965 1 
t6l6)  229-4593 


(M,C) 
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VIDEO     SYSTEMS 

MINI-CAMERA 

Size:  1x1x2  ill.    Weight:  2.5  oz. 
Power:  7-[4V/80mA.  Sens:  2  lux  @  f  1.8 
Lens;  3mm,  4mm,  Output:  NTSC(&j  IV. 
The  camera  has  been  used  in;  ATV,  Security 
and  Surveillance,  R/C  airplanes  and  Robots! 
$269  +s/h 

TRANSMITTER,  434MHz. 

ATVM-7(),  a  8()mW.  Mini-size  1x1.3  in.,  2.5  oz 
Power:  7-9.6V/80mA, 

$129  +s/h 


Satisfaction 
Guaranteed! 


DOWN-CONVERTER 

For  434  MHz.  Low  noise 
MOSFET  front-end  for 
greater  sensitivity.  Output 
on  TV  channels  3-4. 
$89  +s/h 


Order  Now, 
from  stock! 
(800)  473-0538 

or  (714)  957-9268 
for  technical 

information. 


MICRO  VIDEO  PRODUCTS 

1334  S.Shawnee  Drive,    Dept  H 
Santa  Ana,  CA   92704-2433 


CIRCLE  30  ON  READER  SEHVICE  CAflO 


Itiat  refited  some  2  m  HTs  ins  lead  of 
commercial  frequency  HTs  from  a 
commefclal  communtcalions  firm, 
niey  InrKJcenily  used  'em.  We  II  even- 
tually hear  whether  the  rental  compa- 
ny got  conned  when  they  bought  the 
NTs  or  If  they  knew  the  frequencies 
were  wrong.  But  sfxame  on  blaming 
the  TV  pnxJucliOn  company  .  .  ,  anoth- 
Cf  Chicken-Uttle  hysterical  reaction. 

The  ARRL  vs.  gays  score  seems  to 
be  gays  2,  ARRL  0.  The  League 
backed  ctown  on  their  refusal  to  con- 
tinue publishing  classilfed  ads  solciting 
gay  hams  to  join  their  movemenL  Now 
the  gays,  not  satisfied  with  jusl  win- 
ning, are  suing  for  damages.  Har-de* 
har ,  . .  another  iiem  lot  the  "Only  Jn 
Amenca*^  racofd  £)ook. 

GefQhig  Involved 

As  a  communications  and  technolo- 
gy expert,  you  should  consider  be- 
coming Involved  in  focal  activities. 
Business  people,  educators,  politi- 
cians, and  even  your  local  tMjraauc  raits 
are  t>e9inning  to  recognize  tt^t  the  in- 
fomiatk)n  age  is  dawning  on  Amenca 
and  they'd  belter  damn  well  gel 
aboard  or  they're  going  to  be  left  be- 
hind  by  the  rest  of  Ihe  world* 

They've  been  hearing  John  Scully, 
now  iho  chairman  of  Apple,  tafk  about 
the  information  highway  o^  the  future, 
while  atl  most  people  can  see  right 
now  Is  rm^m  like  a  cow  path.  They  see 
that  Singapore  is  setting  about  in- 
stalling fiber  optic  cable  into  every 
home  and  business  in  the  country.  In 


France,  every  home  has  an  on-line 
oomputGf  connected  to  a  national  data 
base. 

We've  been  seeing  the  changes  in 
our  own  lives  as  our  ham  repealers 
have  turned  into  cellular  telephone 
systems.  WeVe  seen  facsimile  ex- 
plode. Those  of  you  who  are  awake 
have  seen  pocket  communicators 
which  handle  voice  and  fax.  We've 
seen  national  paging  systems  grow 

As  a  radio  amateur,  naturally  you're 
expected  by  your  neighbors  to  be  an 
expert  on  communications  and  tech- 
nology. Thus,  when  a  few  local  politi- 
cians start  gelling  concerned  over  the 
general  ignorance  of  these  highly 
technical  matters,  r^turaRy  ffie/ie  go- 
ing to  turn  to  yoti  for  advice  on  how  to 
get  your  coynty  or  state  more  tuned  in 
with  the  future.  Business  people  must 
find  out  how  to  taKe  advantage  of  this 
technology  and  not  be  left  behind  by 
other  parts  ol  the  country  ...  or  other 
countries.  Schools  must  start  turning 
out  workers  familiar  with  information 
and  communications  technology. 

How  prepared  are  you  for  this? 
How  much  do  you  know  about  what's 
av3ltaC3le  right  now  in  technology* 
much  iess  what's  developing?  Are  you 
still  sitting  there,  happily  clacking  away 
with  your  beloved  old  hand  key,  while 
ttie  world  is  going  to  digital  voice  com^ 
municatlons?  And  probably  using 
spf ead-specloi  m? 

While  we're  communicating  a  I  S 
wfHTi  by  code,  the  world  is  moving  to 
digital  ccmmunications  because  digital 


radb  provides  about  three  times  the 
coverage  with  a  hurKlredth  ot  tfie  pow- 
er. Further,  it's  easy  to  put  10  to  20 
people  all  on  one  channel  without  mu- 
tual interference.  Heck,  they  can  even 
talk  with  each  other,  just  as  we  do  on 
the  telephone.  And,  by  using  satellites 
in  the  link,  the  10  lo  20  people  c^n  be 
in  to  to  20  different  countnes.  Yes,  we 
coufd  do  all  this  via  amateur  radro.  if 
we  had  anyone  pioneering  new  tech- 
nologies in  our  fraternity* 

Alas,  ali  100  many  hams  prefer  to 
remain  fat,  dumb,  and  happy,  Ooops, 
make  that  fat.  dumb,  and  unhappy  . .  . 
because  they're  forever  grousing  and 
kvelching  on  the  air  about  things. 
Those  damr>ed  no^xKle*s.  The  rotten 
CBers.  Lousy  phone  patches.  Stinking 
pile-ups.  MiseratMe  contests  crapping 
up  the  barxis.  That  fathead  and  his  lit- 
tle band  of  degenerates  puking  their 
venom  on  14.313,  The  endless  self- 
pro  motron  broadcasts  by  an  interna- 
tionally famous  ego  case  on  14.275. 
And  worst,  that  awhjl  Wayne  Green* 
How  can  someone  who  sounds  so 
nice  on  the  air  write  such  abrasive 
batoney? 

I  digress.  My  aim  was  to  Stir  some 
deep  feelings  of  guilt  for  the  way 
you've  wasted  your  ham  life  on  incon* 
sequentials.  Well-deserved  guilt. 
YouVe  b^&n  skimming  the  cream  and 
not  paying  your  dues.  That's  pure 
American  ...  get  the  most  you  can  for 
the  least  effort.  Never  mn6  the  hard 
work  ...  a  concept  we  left  behind 
back  in  the  1950s.  Thai's  something 


those  lousy,  rotten  Asiar^s  do  when 
they  sneak  into  ouf  country  and  lie- 
come  successful,  while  we're  gradual- 
ly losing  our  quality  of  life. 

Is  change  possible?  Or  are  you  too 
solidly  inculcated  with  the  baby-boom 
rationale?  Are  you  too  involved  with 
TV,  a  I i ttie  lag-chewing  on  the  air,  a 
rented  movie  orn^e  or  twice  a  week, 
ball  games,  maybe  some  bowling?  If  I 
some  way  coukJ  find  some  people  to 
write  articles  on  new  lechnologtes  that 
were  written  in  a  language  you  could 
understand,  would  you  take  the  time 
to  read  em?  Let  me  grind  thai  one  in 
a  little  harder.  If  I  could  get  such  arti- 
cles and  publish  'em,  would  you  allo- 
cate a  haff  hour  or  so  at  club  meetings 
to  discuss  'em?  Okay,  thafs  going  too 
far.  r^aybe  I  should  continue  to  publish 
feel-good  articles  and  stop  poking  you 
with  a  stick. 

When  I  point  out  that  I'm  not  asking 
anyone  to  do  something  I  haven't 
done  myself,  I  get  angry  stares.  Ego- 
tistical braggart.  When  I  point  out  that 
rt's  exciting  to  get  up  on  a  mountain 
arwi  make  10  GHz  contacts  wrth  seven 
states  ,  ,  ,  and  that  the  equipment  it 
takes  is  inexpensive  and  easy  to  buifd 
...  I  get  shifty  glances.  I  had  a  ball  pi- 
oneering RTTY.  Ditto  SSTV,  Ditto 
SSB.  Ditto  NBFM.  It  was  fun  teaming. 
It  was  even  more  fun  doing.  And  here 
we  are  in  1993  and  there  are  more  ir^ 
credit}ly  exciting  horizons  For  us  than 
ever  before.  Meanwhile,  most  hams 
seem  to  be  looking  backwards.  Look- 
ing back  fondly  at  Morse  code,  the 


The  ears 
have  it! 


(iTl.eR8isUkeabream.ff,«shair,,ritt.i.s 

groimd-up  engineering  and  iqHcHlate  digital 

control  from  the  front  panel  I  am  very  pleased 

to  see  a  quality  HF  receiver  of  American 

manufacture  that  should  successfully 

compete  on  the  worid  maritet.  %  % 

Bill  C!ark(^ 
73  Amateur  Radio  Today 


When  we  introduced  the  AmerfeB\-made  R8  Worldband 
Communications  Receiver,  we  knew  it  would  t>e  judged  by  some  very 
discerning  ears,  experts  accustomed  lo  the  fines!  in  short-wave  listening 
equipment  from  around  the  world.  After  listening  to  the  world  on  the 
Drake  RS  loud  and  clear,  they  have 
delivered  a  decisive  verdict. 

They  appreciated  the  flS's 
sensitivity,  clarity,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of  them  declared  the  R8  simply  the 
best  of  its  class.  High  praise,  indeed, 
from  very  welMraveled  ears. 

But  why  take  the  word  of  mere 

ItL  Drake  Company 
F  0.  Bov  3006 

Miamisburg^  OH  4S343 
USA 


experts?  Put  Ihe  Drake  R8  to  the  test  yourself  with  a  15-day  money* 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
judge.  If  you're  not  impressed  by  Drake's  quality,  perfonnance  and  ease 
of  operation,  all  in  a  receiver  costing  less  than  $1 ,000.00.  return  the  R8 

Receiver  within  15  days,  and  well 
refund  your  money  in  full,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  for  more 
infomiatjon,  or  for  the  dealer  nearest 
you,  call  1-800-723-4639  today. 
We're  con(ident  that  once  you've 
listened  to  the  R8,  your  ears 
hear  of  nothing  else. 


In  touch  with  the  world. 


QJRCLE  147  OH  READER  SERVICE  CARD 
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communications  medium  of  the  1920s 
and  1930d.  Looking  back  lovingly  al 
CMir  ati^hak;  license  structure,  whiciii  is 
collapsing  anDund  us.  Our  national  so- 
ciety is  a  radio  relay  teague.  aptly 
named  when  relaying  was  the  only 
way  to  cover  much  distance  t>y  radio  . 
. .  around  50  years  ago.  Bummer. 

New  Hampshire  and  the  2tst  Cenlury 

An  Invitation  came  from  Congress- 
man Dick  Swstt  (D-NH)  to  a  meeting 
in  fieart>y  Keene  proposing  the  organi- 
zation o(  a  1994  National  tnlgmiatten 
Technologies  Conference  at  Keene 
State  College.  Swett  spoke  to  (and 
with)  the  group  via  satellite  video  from 
Washington.  We  could  see  him.  but 
the  VHJeo  was  one  way,  so  he  couldnl 
see  us.  We  could  hear  him  just  line, 
but  he  had  trouble  heahng  us,  ancf 
then  tlie  audio  link  was  lost. 

There  were  around  25  business 
and  education  leaders  present,  We 
struggled  to  try  and  understand  just 
wtiat  Swell  or  anyone  involved  In  the 
project  thought  an  Information  Tech- 
nologies Conference  would  involve . , . 
what  the  benefits  would  be  and  to 
wtiom  .  , .  and  who  was  golrtg  to  pay 
for  aH  this.  There  seemed  to  be  a  good 
dea{  of  confusion  about  this.  Swett 
read  a  long,  prepared  Beitway  lan- 
guage speech  ...  a  lot  about  pro-ac- 
tivity. I'm  pretty  good  at  translating  var- 
ious American  dialects  Into  piain  En- 
glish, but  I  got  lost.  So  did  everyone 
else,  fortunately  tm  not  exactly  sure 
what  pro -activity  is,  but  Tm  all  for  it, 


and  it  describes  me  to  a  lee. 

IhBfe  were  some  vagye  references 
to  information  technology  somehow 
benelitlfK)  locaf  businesses,  which  is 
almost  obvious  enough  not  to  have  to 
t>e  defended-  And  there  was  ihe  need 
for  Keene  State  College  to  start  pro- 
ducing the  information  technology 
work  force  local  businesses  are  going 
to  need. 

The  hope  was  that  Keene  State 
and  the  local  business  leaders  would 
work  together  to  organiie  the  confer- 
ence. There  was  some  mumbling 
about  getting  federal  furxJing,  but  Ftrsl 
they  needed  550,000  from  the  busi* 
r>ess  community  as  seed  money  to  get 
the  project  started.  This  would  take 
care  ol  the  next  three  months,  when 
they  hoped  federal  f uncling  would  kick 
in.  Hmmm.  Fifty  big  ones  for  three 
months?  The  obfuscation  almost 
smothered  us,  but  I  think  what  they 
had  In  mind  was  sending  someone  or 
a  small  group  around  the  world  to  look 
into  infomiatton  technotogy  elsewhere. 
There  was  some  mention  of  site  selec- 
lk>n.  I  quickly  offered  to  handle  the  site 
seetng  part  of  the  project  for  them  as 
soon  as  they  had  the  SSOG.  pointing 
out  my  extensive  qualifications  and 
contacts  in  the  comrnunicatbiis  com- 
munity evefywhere  in  the  world.  I  dont 
think  they  heard  me.  Perhaps  they  al- 
ready had  some  volunteers  with  their 
eyes  on  the  $50G, 

Par's  I  could  see.  the  focal  business 
community  was  much  more  interested 
in  the  fnjit  and  cheese  plate  than  do- 


nating to  this  phantom  project.  But 
hey.  you  never  know.  The  last  two 
times  I  volunteered  to  go  on  expense- 
paid  aiourkd-the-world  trips  I  won  out, 
so  my  fool  seems  to  automatically  ex- 
tend at  the  slightest  hint,  looking  for 
any  running  boards  to  climb  on  _  ,  so 
to  speak-  You  remember  running 
boards,  right?  YouVe  seen  'em  in  the 
old  movies,  with  gangsters  hanging 
on,  shooting. 

Yes,  it  would  be  nice  If  Keene  could 
attract  some  of  the  coming  high-tech 
manufacturing  thai  the  communica- 
tions afKJ  information  technology  in- 
dustries will  make  possible.  And  \i 
Keef\e  State  could  help  provide  high- 
tech  career  workers,  the  chances  are 
good  ttiat  the  area  would  benefit  from 
this  by  attracting  such  businesses. 
They'd  better  start  working  out  some 
methods  for  helping  to  finance  these 
startups  though,  otherwise  they  and 
the  workers  will  go  where  the  money 
Is, 

Of  course  adding  some  technrcal 
courses  to  a  state  college  isn't  going 
to  do  squat.  They've  got  lo  train  teadv 
efs  and  get  the  New  Hafnpetiire  K-12 
schools  to  change  Big  ctiange.  You 
don't  become  much  of  an  engineer^ 
technician  or  scientist  with  a  couple 
years  of  college.  You  need  to  get  start* 
ed  when  you  are  in  the  5th  grade  if 
you're  going  to  go  anywhere  and  do 
anything.  That's  why  I  keep  nudging 
you  to  visit  your  local  schools  and  fire 
up  the  5th  graders.  Get  'em  excited. 
Get  these  noisy,  bothersome  little  nui- 


sances to  your  ham  cAub  an6  poison 
their  dirty  B«tle  minds  witti  our  fascinat- 
ing hobby  It  happened  lo  me,  and  like 
all  such  addicts.  I  want  to  spread  the 
misefy. 

Swett  promised  ttiat  if  we  organized 
a  nattonat  conference  he*d  try  to  gel 
Clinton  to  come.  And  if  he  failed  with 
that,  to  get  him  for  us  via  TV.  Failing 
that,  he'd  push  for  some  other  high  of- 
ficial to  come  or  at  least  address  us 
via  closed -circuit  TV.  Let's  see.  who's 
the  new  janitor  at  the  White  House? 

t  still  haven't  a  due  as  to  what  the 
site  investigation  team  was  expecting 
to  find  out  on  Iheir  S5QG  trip.  I  did 
miss  out  on  a  great  opportunity  I  wish 
I  was  faster  on  my  feet  on  these 
thir^gs,  ^  should  have  jumped  up  and 
started  a  collection  p3ate  around, 
pledging  $10  to  get  the  fund  going.  My 
life  is  full  of  missed  opportunities  like 
that. 

You  Read  It  H«l«  First! 

Some  ttme  back,  when  I  wrote 
about  hofnosexuals  in  amateur  racfio,  I 
got  several  heated  letters  from  BiWe- 
ttiuinping  religious  fanatics.  They  were 
Incensed  that  I'd  suggested  that  there 
was  a  genetic  element  to  this  devia- 
tion from  the  nomi.  By  the  way.  homo- 
sexuality is  just  one  of  a  wide  vahety 
of  deviations  which  cause  people  trou- 
ble. Being  too  tall,  too  short,  too 
stupid,  too  InteiiEgent,  too  ugly,  too 
pretty,  too  skinny,  too  fat,  too  buxom, 
too  flat-chested,  and  so  on  ,  .  .  ail  the 
'loos" .  . .  are  deviations  that  we  don"t 


AMATEUR  TELEVISION 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  ifidividuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  lo 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91  -92  ARRL  Repeater  Directory  or  ca!l  us,  ATV  re- 
peaters are  springing  up  alt  over  -  alt  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  down  con  veters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fad  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers.  We  ship  most  items  within  24  hours  after  you  call 


(818)  447-4565  m-t  e«ffi*5:30pm  pst.        Visa,  UC.  COD 

P.C.  ELECTRONICS  Tom (wsorg) 

2522-WG  Paxson  Ln  Arcadia  CA  91007     Mtryann  (WBeYSSJ 


PCS  and  SCHEIMATIC  C.A.D. 


EASY-PC       ($195 


EASY-PC 


Runs  on 

PC/XT/AT/286/386  with 
Here,  C6A,  EGA.  VGA. 
Design  Single  sided, 
Double  stdedand 
Multilayer  boards. 
Provides  Siirface  Mount 
support. 

Standard  output  includes 
Dot  Matrix  /  Laser  /  Inkjet 
Printers,  Pen  P  J  otters. 
Photo-plotter  and  N,C, 
DrllL 

Award  Winning  EASY-PC 
is  nowm  use  in  over 
17,000  Instariatjons  in  70 
Countries  World-wide. 
Much  easier  than 
Lightbox  and  tapes. 
SUPERBLY  EASY  TO 
LEARM  AND  USE. 
Not  Copy  Protected. 


Options:- 1000  piece  symbol  library  $75,00, 
Syrface  Mount  library  $112,  Gerber  Import  facility  $195,00 


For  full  infoV  write,  fax,  calt  or  use  Inquiry  # 

Number  One  Systems  Ltd.    1 

REF:  73,  HARDING  WAY,  STJVES,  HUNTINGDON, 
CAMBS.,  ENGLAND,    PE17  4WR. 

Telephone;  Fax: 

USA:  011-44-480-461778  USA^O1 144^80-494042 
Intnl:*  +444S0461778      Intnl:-  +44-480-494042 
UK  :-  0480  481778  UK  :-  0480  494042 


SfllTlSH 

J?ESiaN 


AMEX.VISA, 

MasterCard 
Welcome 
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Ikmb^r  29  Oil  your  Feedback  card 


■^  fwmb^r  29  (Hi  your  Feedbac 

Dealer  directory 


DELAWARE 

NewCastl« 
Factory  aulhcHii&d  dealer^  Yaesu.  ICOM.  Ken- 
irood.  Ten-Tec,  AEA.  Kanuonics,  ORSI  Mfy.. 
^meHlTQo.  Cushcraft.  HyGai^.  Bed  Sound.  Stan- 
tterd  Amateur  Radio,  MFJ,  Hustl^f.  Diamond,  Bgt- 
lernuE,  Asiron,  Larsen,  and  much  more. 
DELAViTARE  AMATEUR  SUPPLY,  71  Meadow 
Road.  Mew  CasUe  OE  1  §720.  (ilDl)  22A-T72A. 

NEWJSISEV 
LofI 

Nonh  Jersev's  new«s(  Tywo  Way  Ra(So  aitfBte- 
tWtt^  Peater  «  now  ofKfi.  Saies  of  Main.  Bus>- 
nera.  Marine  and  C.B.  two  way  equipment  as  weB 
as  Scanners,  Shortwave.  Electronic  Kits,  Anien- 
naa.  Books,  Cable  Boxes  and  more.  Friendly  ser- 
vice and  low  pric&s.  Advanced  Specialties,  114 
ESS4K  Street,  Lodl  ru  07£44.  (201)  VHF-20&7. 

NEW  JERSEY 
PvtcRidgi 

Nodh  Jersey's  oldf^t  af»d  finest  ^^cvlwave  a^xj 
Ham  Radio  Oeatof.  T^iree  mirnjto  from  Ga/(Jefi 
Stale  Pkwy  and  NY  Thaiway  Aythortzsd  Dealers 
for  AEA,  Aiplia  Delta,  Diamond,  ICQM,  Japan 
Radb  Company.  Kenwood,  VGCtromcs.  Yaesu, 
Ham  Sales,  Lea  WK2T  G1LFER  SHORTWAVE, 
S2  Park  Ave^  Parle  R^ttge  NJ  CTBSB.  mn  351- 
TW7. 

KEWYORK 

ItanhaTtan 
yantiat^n's  Earnest  ana  onjy  ham  Radio  Store, 
alio  fylJ  rtne  ol  Business.  Manne,  Aviatiof^.  Sficrt- 

mve  Radios  and  Scanners,  ancf  CelJutar  Phones 
and  Beepers,  (.arge  selection  of  Books,  Anten- 
nas. Test  Et^iJipmertL  coaxial  cab^  and  parts.  Full 


Service  Repaid  Lao  o^  premises.  Our  44tti  Year 
. . ,  iiWe  carry  al  rmlor  lv>es  MOK^OLA  iCOM. 
KEMWOOO.  YAESU.  BElgQlX-KING,  ASTflON. 
AEA.  SCrnV*  PAKASOWlC.  Mf  J,  CCTV  CAM^ 
ERAS  AND  MONITORS.  QIRO  WATTMETERS. 
FREQUENCY  COUNTERS.  SCANNERS.  HY- 
GAIN,  VIBROPLEX,  HEIL,  CALLBQOK.  ARRL. 
OTHER  PuaLICATlONS,  Open  7  days  M-F,  3-6 
p.m.;  Sat.,  lO-S  p.m.  Sun,  11-4  p.m.  We  ship 
Wofiftmde.  Call,  Fax.  or  write  Ibr  in^oHmation  and 
prices.  Your  oive  Source  N>f  KiAM  ^d  Business 
Ra<Sios  . .  .  BARRY  ELECTRONICS,  513  Brosd- 
«iy.  New  Yortt  NY  10012.  (212)  925r7O0(l.  FAX 
(2ia}92^7Wl, 


AUTOMATIC 
SIMPLEX  REPEATER 


ColuinbuB 
Conlral  Ohio's  full-line  autt^orrzed  dealer  for  Ken- 
mMd,  ICOM,  Vaesu,  AhrtCo.  Japan  Radio .  Stan- 
dard. AEA.  Cushcnft,  Husiier,  Diamond  and  MFJ. 
New  and  itsed  eqiipRienl  on  display  and  opoia- 
lional  in  oir  new  10.000  sq.  rt.  (aciry.  Uf^e  SWL 
Department,  loo.  UNIVERSAL  RADIO,  6630 
Americana  PkwY-r  Reynolds  burg  {Coiumb<js} 
OH  43068.  (614}  &e§-4267. 

PENNSYLVANIA 
Trevose 
Authorized  factory  sales  antf  servios.  KENWOOD, 
ICDM,  YAESU.  featuring  AMERITRON.  B&W^ 
MFJ.  HYGAIN.  KLM.  CUSHCBAFT,  HUSTJ_£R, 
KAMraOUCa  VliftOPLEX.  HEIL  GALLBOOK. 
ARRt-  PtiUfcatiDns.  arid  mucti  rnore,  HANTTRON- 
ICS.  INC.,  4033  Brownsville  Roe^,  Trevose  PA 
19047.  (215)  3S7-1400.  FAX  (218)  3SS'8§58. 
Sales  Order  1-600-426-2620.  Circle  Reader  Ser- 
vice 298  For  more  infonnauon. 


fNtetiCO^NtCT  SPCCtALiStS  tNC. 


MODEL    &R-7110 


*:V. 


\   I    I' 


DEALERS:  Your  oompany  name  and  message  can  conteiifi  up  to  50  wonSs  ter  as  lirtie  as  54^0  yearly 
(prepaid},  or  S210  fv  six  mon^s  {pfep»d}  No  me«)tion  dt  maft-Hocijef  tMsiness  please,  DtuKtory  levt 
iind  payment  must  reacti  us  60  days  in  advance  o1  publication,  For  ck ample. 
adMttriStfi@  tor  the  Aprfl  113  lesue  musi  De  m  our  nsp^  tiy  Fet>ruafy  7sL  Mad  lo  73  Ama/a/r  fimMo 
IWm  70  R^  202 KPtMbOHAi^.  NH 034Sa 


THE  SR-7110  CONNECTS  TO  ANY  TRANS- 
CEIVER TO  MAKE  A  SIMPLEX  REPEATER 

•  Portable  or  mobile  repeater  to  increase  the 

range  of  HTs  *  Emergency  repeater  •  Test 
repeater  to  hear  your  own  signal  •  Test  for 
skip  conditions  •  Unmanned  hidden  trans- 
mitter  •  Calling  frequency  machine 

The  7110  has  two  modes  of  operation.  In  the 
automatic  mode  the  repeater  only  repeat es 
when  there  is  no  reply  to  a  transmission 
within  two  seconds.  In  the  continuous  mode 
all  transmissions  are  repeated  without  delay. 
The  7110PL  has  a  PL  decoder  so  the 
frequency  can  be  used  without  the  repeater 
SR'71 1 0  $200.00  SR^711  OPL  $275.00 


474  CHARLOTTE  SI 
INTERCONNECT     lONGWOOD,  FL  32750 
SPECIALISTS  INC.      TOIL  FREE  800-633-3750 
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FT-530 

New  2M/440 


FT-411E,  2  Meter 
FT-81  IE,  440MHz 
Fr-91 1 E,  1 .2GHz 
FT-415,  2  Meter 
FT-81 5,  440MHz 
FT-26,  2  Meter 
FT-76,  440  MHz 
FT-23R,  2  Meter 
FT-33,  220  MHz 
FT-470,  2M/440MHZ 


lPf-5200 
2  Meter/440  Mobile 


FT-212RH.  2  Meter 
FT-712RH,  440  MHz 
FT-7400H,  440  MHz 
FT-912RH,  1.2  GHz 
FT'6200,  440/1 .2GHz 


FT-416 

New  2  Meter 

FT^I  6.  440  MHz 


FT-2400 
2  Meter  Mobile 


PT-IOOO 

FT-767GX 

FT-747 


HAM  STATION 


P.O.  Box  6522 

220  N.  Fulton  Avenue 

EvansvHIe,  IN  47719-0522 

Store  Hours 

MON-FRI:8AM-5PM 

SAT:  9AM  -  3PM 

CENTRAL  TIME 

SEHO  A  SELF  ADDRESSED  STAMPED 

(2  STAMPS}  ENVELOPE  {SASE}  FOB 
NEW  AND  USED  EQUIPMENT  SHEETS. 

WARRANTY  SERVICE  CENTER  FORi 
ICOM,  KENWOOD^  YAESU 

FOR  SEVICE  INFORMATION  CALL 

(812)422^252 

WONDAY  -  FRIDAY 


TtRWS: 

Prkss  Do  NdI  Include  Slilfiptng. 

Price  and  AvaiisbNly  Subjei^l  to 

Chsi^ge  Witliotit  Notice 

MosA  Onleft  Shippetf  The  Same  Dif 

COD'S  Meitamt 


ORDERS  &  PRICE  CHECKS 

800-729-4373 


LOCAL  INFORMATION 


81  2-422-0231 


NATIONWIDE  &  CANADA 


FAX  SI 2-422-4253 
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take  with  gra<^  and  understarrding.  We 
also  make  fun  ol  deviant  ears,  noses, 
hatrtines,  and  so  on  Ask  PeroL 

The  overwrought  were  upset  at 
gays  (aka  homos,  queers,  fags)  adver- 
tising fn  ham  magazines,  seeking 
members  for  ihelr  gay  ham  society, 
Lambda ^  I  pointed  out  that  science  had 
shown  that  there  seems  to  be  a  geftet- 
h  predisposition  for  gayness  and  tt^t 
my  own  research  in  the  field  had 
shown  that  the  gays  I  worked  with  had 
had  these  feelings  from  their  earliest 
memories.  In  my  work  I've  been  able  to 
trace  back  virtually  all  psychological 
abnormalities  to  specific  triggers  during 
painful  childhood  and  even  prenatal 
e><penences,  A  lew  were  resolved  by 
^king  a  tolerant  approach  to  past  life 
"merTKines.*  But  gayness,  in  the  cases 
\  worked  with,  didn'l  fit  into  the  normal 
psychological  trigger  pattern.  It 
seemed  to  have  a  genetic  basis.  It's 
therefore  interesting  that  recent  scien- 
tific genetic  research  has  confirmed 
this. 

Now,  l^fn  not  by  any  means  saying 
that  a//  gay  activity  is  geneticaily  mani- 
fested. If  you're  al  atl  read  in  history 
you  know  that  in  societies  where  ho- 
mosexuality was  condoned,  It  was 
widely  practiced,  so  obviously  there's  a 
strong  psychological  component  In- 
volved, So,  though  we  may  abhor  the 
practice  of  homosexuality  as  a  cultural 
bias  today,  we  can*l  tieip  being  sympa- 
thetic to  those  w^o  are  genetically  driv- 
en, despite  society's  censure. 

It's  the  male  homosexuai  lifestyle 
that  attracts  the  rnost  outrage  and  the 


teas!  sympathy  when  AIDs  strikes.  Ktrt* 
se/s  research  showed  that  while  the 
average  lesbian  has  tess  than  10  sexu- 
al partners,  the  typical  male  homosex- 
ual in  America  has  had  over  5001  We 
know  that  male  sexuality  is  much  more 
destructive  than  female  when  not  con- 
trolled. Men  rape,  not  women,  Only 
men  engage  \n  fetishes.  Onty  men  are 
sexually  sadistic.  Men  far  more  often 
wander  from  paitnef  to  partner. 

It  was  Judaism  tliat  changed  things. 
Judaisrn,  and  its  spin-off,  Christianity. 
Up  until  then  homosexuality  was  ac- 
cepted. It  was  exalted  In  Greece,  com- 
monly accepted  in  Rome,  and  is  still 
popular  in  the  Arab  world  it  was  preva- 
lent among  the  pre-Columbian  Ameri- 
cans, the  Ceits,  Gauls,  pre- Norm  an 
English.  Chinese,  Japanese,  and  Thai 
(see  The  PMiG interest H^^ 2).  So  here 
in  America  we've  been  inculcated  with 
the  Jewish/Christian  beliefs.  I'm  not 
sure  that  even  recognizing  that  we've 
been  brainwashed  by  our  religious 
irammg  wifl  altow  many  0^  us  to  t)e  tol- 
erant 

So  we  hams  are  outraged  wfien  we 
learn  that  some  of  our  outslandirig 
hams  have  been  convicted  of  molest- 
ing young  boys.  Indeed,  one  of  our 
best-known  repeater  pioneers  was 
convicted  of  this,  as  was  one  of  our 
major  ham  convention  tumJnaries,  And 
so  we  naturally  feact  with  suspicion 
wfien  we  see  ads  aimed  at  attracting 
youngsters  to  a  homosexual  ham 
group. 

And  rtOw  we're  learning  that 
Catholic  priests  have  been  having  sex 


wi!h  and  even  raping  altar  boys  wfthout 
any  significant  reaction  by  the  church 
when  iVs  reported  .  .  .  oiher  than  to 
transfer  the  offenders  to  a  new  area 
, , ,  much  to  the  frustration  of  I  he  fami- 
lies Involved. 

The  milttanl  feminists  haven't 
helped  things.  Men  and  wornan  have 
some  powerful  basic  differences,  which 
many  feminists  try  to  deny.  For  in- 
stance,  men,  when  Ihey  are  bom,  am 
much  less  amenable  to  socialization 
than  women.  They're  four  to  six  weeks 
behfnd  netirologically  and  need  more 
care.  They're  more  likely  to  be  hyper- 
active, autistic,  color-blind,  left-handed, 
and  prone  to  learning  disorders.  They 
lend  to  be  much  more  affected  by  the 
mother  s  prenatal  use  of  drugs  such  as 
tobacco  and  alcohol.  In  every  society 
men  play  more  roughly,  drive  more 
recklessly f  and  fight  more  than  women, 
and  these  traits  appear  early  In  life. 
Archaeology  tells  us  that  In  prehEstory 
about  25%  of  all  mates  died  in  fights 
, ,  .  about  the  same  as  anthropotogists 
have  found  in  recent  years  with  pdmi- 
five  Ihbes. 

Men,  as  they  grow  yp,  are  much 
rnore  likefy  than  women  to  cause  trou- 
ble in  schoof,  be  alcoholics  or  drug  ad- 
dicts, and  commit  crimes,  And  by  the 
way.  there  is  no  historical  evidence  to 
show  I  hat  there's  ever  been  a  society 
mled  by  women. 

Just  as  the  militant  feminists  are 
piof^e  to  nameni^llrngp  so  are  rr^ny  of 
the  militant  homosexuals.  They  use  the 
term  "homophobic,"  yet  no  such  phobia 
exists  in  any  medical  list  of  phobias. 


This  is  demagoguery  and  oialces  as 

much  sense  as  shouting  back  that 
they're  women-phobic.  It's  McCarthy- 
Ism  repeating  itself. 

Judaism  was  a  breakthrough  reli- 
gion in  that  it  focused  on  the  family.  Its 
prohibition  of  non- marital  sex  changed 
the  world.  This  was  earned  on  later  by 
Chnstianity.  Both  religions  condemn 
homosexuality,  trvcest.  and  bestiality. 

If  we  took  to  Mother  Nature  as  a 
guide,  where  one  of  her  base  rules  is 
to  be  fruitful,  homosexuality  fails.  So  I 
have  no  personal  problem  with  con- 
senting adults  enjoying  what  pleases 
them  as  long  as  they  don't  mess  with 
unconsuUing  aduUs  or  children. 

Having  served  tor  four  years  fn  the 
Navy,  t  tiad  a  good  laugh  over  the  spot 
Clinton  got  hjrnselt  into  by  catering  to 
the  militant  gays  and  promising  them 
out-of-the -closet  military  careers.  Clin- 
ton, not  having  served  in  our  military, 
didn  t  know  what  he  was  getting  into. 
And  sexuality  being  what  It  is,  as  any- 
one who's  read  much  about  our  prisons 
knows,  announced  homosexuals  in  the 
military  coukt  easily  create  trouble. 

i  went  to  sea  for  (ive  war  patrols 
during  WWIt  with  a  crew  ol  about  60 
other  sailors.  We  were  all  men  and 
good  buddies.  We  stili  get  together  ev- 
ery year  to  remember  ihe  good  and 
bad  limes  we  had  50  years  ago.  But  if 
we'd  had  some  gays  steeping  right 
next  to  us  in  ttiose  crowded  quarters,  it 
could  have  created  tremendous  ten- 
sion. And  probably  fights  .  .  ,  some- 
thing we  sure  didn't  need  on  a  sub 
marine. 


QUICK,  EASY,  &   COMPACT   I 

Flasti  cards  *NOVlCE  thru  EXTRA*  thcor/  Kay  wonjg 
umateriinefL  Over  4000  sets  in  use!  Foe  b«g inner,  0»b, 
XYt^  4,  kids.  , 


fmHir^^  S11.9S 

1ECHNOAN  i1D,9S 

QENEfUL  S  9.tS 

MJVAWCKl  $15-95 

EXTRA  S14.4S 

snijw»nfl     t-t  a.cKi 

Ser  mons    —  $  4,00 
CLUe  DI-SOOUN-TS 


Order  Toctayl 
from 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURQ,  MS  394Q4 


Ail  Sand 

Fieid  Day  Antenna 


CtRCLE  104  OH  READER  SERVICE  CARD 


>vH:unc  cvi -lit, 


bfihm &nn  KG^>i 
Tilt  uminii  rmx-fi^ 

t'i'frr'Hi-i  k\i  \;'ii(tii}Ht. 
Ti<t;3iiiiiii7  l^»-».i5|irptl 

Antennas  West 

3o%  5O062S,  Provo,  LT  &t605 


r«Hulilflltct30(»V 
tU\iiid  5lKt  Wjti» 


TNT/2  $79,** 

t^  801-373-6425 


^47 
P&H 


WOLFE  COMMUNICATIONS 

1113  CemisI  Vve.  Billing!).  \n  59102 

406-252-9220 


OUR  20TH  YEAR  IS  ALMOST  OVER 

So  call  today  to  check  out 

our  anniversary  specials. 

Call  or  write  for  current  flyer 
BUY  -  SELL  -  TRADE 


CIRCLE  ^0  QN  I1&ADEH  SERVICE  CARD 
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SPECIAL  OFFER! 

Digjtat  Field  Strengttt  IVTeler  and  Tripod 


iitiD  enclostife  for 
6CrdB  sensitivity 
acfiustrnsrl. 

-.Cauilt&rpQi$e  nol 

dipait  eitisnt!3. 
TrlpQd  prevfnls 
tfeid  distoctton 


.^ 


FS-73  Sifinal  CubC'^^ 

SIG^.OO 

5T'19  4.5  TrFpQd 

$25.00 


cailt^nrtjon 

IfDinlMHzfD 

10QMKZ. 

Relative 
GHinnge 


WastfrCard 


V/SJt. 


NYE  ENGINEERING  CO.  INC. 

4020  Gait  Ocean  Drive,  f^oe  FM^uderdait.  PL  ^3aB 


JS^If?Toiic-Maifcr'*  Touch  Tone  Decoder 


MoTron  Electronics 

310  Garfield  St.,  Suft«  •  4  Ei*gene  OR  97402 

Info:  (503)  687-2118 
Ondem:  (800)  333-9058  *  Fax:  (503)  587  2492 

DecDdft  and  di^3^  Tquc^  JwvS!&  from  a  tete^HOfne,  tap£ 
rocQfdtr.  scanner^  or  neariy  any  3U<J40  source,  /  i6  dig:! 
LCD  display.  M  digit  scrollable  bulTer  /  High  speed 
deoninQ,  up  lo  25  ^gto  par  second  /  Biitt-vi  speaker  / 
9V  bsttfrfy  or  ffKtem^  frntm  /  Meiai  case  /  TM-ie  PLUS 
indudbs  RS'f32  outp^  4ir>d  Soitwaic  lof  otplponaj  aulomaiJC 
dstf^^tiHio^fkumber  loggmg  using  your  IBM  Compaitbli? 
compuior  /  Saitery  and  audio  cables  induded. 

TM-IASumdanlMtidcl                      $149  "Vtl^ 

T  M  - 1 6  PI  i  L3  S  Ri-:3:  M  iHif  I  w  i[h  Mwm        1539  S2y  M^ 

PS-12  AC  Power  Adapter  SlO 

S/H  S5  US^VCanada.  SI  5  Foreign 


30diT 


ClBCLi  290  ON  READER  SgRVlCE  CARD 


Microprocessor  Based 
Development  Systems 

DTMF  Decoder  $89,95 

DTMF*I«  Oeotxiss,  stpr«r$  and  doNvnloacb  DTMF  to 
PC.  T^  htmn  d  a  cdnpIeK  DTMF  conlrollof  syst^nv 

Fox  Hunt  TX  Controller  $69.95 

FC-1.  Cont^o4s  2  IDs.  ID  interval,  delay  start  time. 
Progfams  trofn  PC- 

68HC11  Microcontroller  $59,95 

SBC-2.  Divslpp  your  own  micfoprocasaor  pfo^l 
PfognUfW  in  asserri^y  conplelfity  Irofn  1^, 


All  9JB  km  powef  CMOS. 
<30  ma.  5  vots  OC.  Sfnal 
£ae.  3/r  K  3.6*.  Conipt«l« 
documoniation  included. 
Add  S3. 50  tor  shipping,  MD 
residenits  add  %5  lair. 
Pra-paid  or  COD  only^ 

LDG  Elect ronjcs 

1445  Pairao  Road 

Si  Leonard  MD  20685 

410-506-2177 


CIBCt-E  24«  ON  n^AOEB  SERVICE  CARD 
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k*ie«^MHlB*HM 


QSO  Tutor® 

Study  AftFtor  the  Amateur  Radio  Exai 


\0i 


Now  Available^ 
New  No-Code 
Question  Pool 


you  netd  FL 


Stutf>  Ui]i.j-p 


Run^  t>n  IBIVt  compatihlf>.s  {ir  IMncinlushcM 
-  Programs  are  avfiil^blc  lor  Novice, 
I  in:  li  n  i  c  [H  n,  N  0-  Cod  e  rechn  ic  la  n,  lien  era  1+ 
Advanced  and  Extra  Amateur  liuss  e\Hms 
HH  wiiW  asC^mmi^rcUil  Rsidiotelcphono  and 
Cuin[m;rci^l  Radar  Endarsenicnt.  Each 
program  H»\d  Repararel>'. 
'  Work  with  the  tndre  qu option  pools,  or 
stud)!  quQstJDnji  automatically  i^lecti^d  b> 
tht  pro}»ram  from  vuwr  weakest  :^rea$. 
'  Questions  current  as  of  July  1^9.1 

*  Includes  full  screen  grii|ihi<!i*  c\|jhmcitif>ns 
on  <ipprapriute  questions  and,  on  the  IBM 
version}  a  pup-up  cakutfitor. 

■Logs  multiple  stud>'  s^ssionis  and  allows 
resuming  ul  a  later  time.  Returns  to  review 
mi<jii«d  questions  IT  desired. 
■  Creates  randomly  generated  saimple  te^ts 
UN' line  or  printed  with  graph ies  on 
Kp!^[>n/i  B  !V|  0  r  Mac  i  ni  os  h  pri  n  tef  s. 

*  Puhlie  Domain  Morse  code  lutfir  is 
included  on  request  at  no  extra  charge. 


'  /Dt)  Jii  the  i 


^Pflssp^lhcadviimid, 


sitiiextft 


s"^™™.  CMT.  iftfeM  „f,^'"i""™'"-^  "ti    I 


$29.95 


Novice  tt\fu  Exlra 

And  Comnt.  E^sr 


$59.55 


E^/£4' 


QSO  Software 

2Q%  Partririjie  Wyy 

Ken neu  Square,  PA  19348 
215-347-aifa  f  Voice  or  FAX  j 


pi>r  c^ass  for  No-Cade  Techj 

and  Commcrciaf  ffadiotetephonc 


QUALITY  THAT'S 
AFFORDABLE 

Tri-Ex  is  pleased  to  announce  the  reduction  in  price  on 
the  most  popular  models  of  quafity  Tri-Ex  towers  for  the 
Amateur  radio  enthusiast.  The  overhelming  acceptance 
of  the  listed  models  has  made  it  possible  for  Tri-Ex  to 
pass  on  substantial  savings  to  our  valued  customers. 

LM-470  n^  $3,658 

Was     Now 

WT-51     $1,245  $1,050 
LM-354  $1,865  $1,300 

The  LM-354  ss  supplied  wih  a  hand  winch  brate  system,  The  LM-470  ^s  ^notorized, 


ViSA 


TO  ORDER  CALL 
800-323-2393 


TECH  SUPPORT  209-651-7859 
FAX  209-651-5157 


CIRCLE  145  ON  READER  SERVICE  CARD 


All  towers  are  complete  with  rigid  concrete  base  moLnt  and 
rotator  mounting  plate.  Tri-Ex  prints  and  calculations  provided 
with  lower  are  compliant  with  1991  Uniform  Building  Code 
(U.B.C.)  Engineering  designed  to  1991  U,B.O,  -  70  MPH 


ri-Ex 


® 


TOWER  CORPORATION 


71 82  Rasmussen  Ave.  •  Visalia,  CA  93291 
Unsurpassed  Quality  since  1954 


CIRCLE  22  ON  READER  SERVICE  CARD 


3  to  12  dB  MORE  FROM  YOUR  DIPOLE,  VEE 
OR  LONGWIRE  BASE  STATION  ANTENNA! 

SGC*s  SG-230  computer  controlled  coupler  works  with  any  radio 
and  any  antenna  system  -  fixed  or  mobile,  marine  or  aircraft 


ISUUS 


Vee  Antennas 


SSJ^ 


Cat  Whisker  Resonant  or  Nonresonant 

SGC*s  SG-230  Smartuner*  will  outperform  any  huilt'-in  antenna  coupler 
on  any  radio.  The  reason?  Ike  SG-230  mounts  AT  THE  ANTENNA! 
This  means  you're  matching  the  precise  condition  of  the  antenna  -  not 
just  loading  up  a  feedUne  and  shunting  power  to  ground*  Ask  any 
Smartuner  user  -  this  unit  delivers  great  performance  on  any  frequency 
from  L8  to  30  MHz*  Call  for  a  free  package  of  infortnation  from  SGC^ 
1-800-259-7331  or  circle  our  Reader  Service  number. 


SG-230 
SMARTUNER 


P.O.  Box  3526 
Bellevue,  WA  98009  USA 
Tel:  206-746-6310 
Fax:  206-746-6384 


CrRLCLE  18a  ON  READER  SERVICE  CARD 


[rt'i-  <li  ■■!  |ikaiErik4p94 


^H^^ 
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New  products 


Number  25  on  your  Feedback  card 


Compiled  by  Charles  Warrington  WAIRZW 


AEA 

A6A  has  recently  introduced  the 
IT-1  AytoTuner,  an  accessory  for  !heir 
popular  IsoLoop  10-30HF  antenna. 
The  IsoLoop  is  a  high-quality,  high -effi- 
ciency antenna  with  a  mere  35- inch  di- 
ameler. 

The  n"-1  AutoTuner  will  automatical'' 


ly  tune  3n  IsoLoop  In  just  a  few  sec- 
onds. When  more  control  is  necessary, 
there  is  a  thumbwheel  for  manual  tun- 
ing and  fine  adjustments. 

The  IT-1  AutoTuner  features  a  12- 
button  keypad  with  an  audible  beep  to 
announce  compietior>  of  tuning.  It  has 
eight  programmable  memories  as  well 
as  a  10-segment  LED  bar  that  moni- 
tors the  tuning  process  and  indicates 
the  selected  memory  number.  Memory 
backup  and  a  built-in  seriai  interface 
are  also  included. 

The  suggested  retail  price  is  $279 
at  your  local  amateur  radio  dealer.  The 
unit  comes  with  a  one-year  warranty. 
For  more  information  contact:  Ad- 
vanced Electronic  Appiicstiorss,  P.O, 
Box  C2W0,  Lynnwood  WA  98036; 
(206}  774-5554.  Fax:  (206)  775-2340. 
Or  circle  Reader  Service  No.  201, 


CREATIVE  CONTROL 
PRODUCTS 

Here  Is  a  brand-new,  low-cost, 
easy-to -interface  repeater  audio  inter- 
face circuit  from  Creative  Control  Prod- 
ucls.  The  UAD-100  Universal  Audio 
Delay  board  features  complete  DTMF 
tone  mute,  and  squeich  tail  elimina- 
tion. 

This  board  is  inserted  in  the  re- 
peater receiver  audio  path  before  any 
audio  switching  circuitry.  It  then  delays 
the  audio  before  it  arhves  in  the  re- 
peater transmitter,  res ui ting  in  a  pleas- 
ant-sounding transmitter  drop.  No 
more  crashing,  clunl<inQ,  or  snapping. 
Finally,  a  great  sounding  system ^  made 
easy. 

The  UAD-100  comes  fully-assem- 
bled and  tested,  with  a  detailed  appli- 
cation manual  and  one -year  wan^anty^ 
for  $99.  For  more  information,  please 
contact:  Creative  Control  Products, 


3W5  Bunting  Avenue,  Grand  Junction 
CO  81504;  (303)  434-9405.  Or  circle 
Reader  Service  No.  203. 


# 


# 


M' 


The  new  Orion  OR-2800  Antenna 
Rotator  from  M^  is  conservatively  engi- 
neered for  iong  life  and  reiiability  whiie 
turning  large  antennas  or  systems  of 
up  to  35  square  feet  of  wind  area  New 
features  inciude  a  strong,  ductile  iron 
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mast  clamp,  large  drive  plate,  im- 
proved drtve  shaft,  and  prop  pilch  style 
torque  plate.  The  powerful  motor  and 
large  heat-treated  gears  provide  2,500 
inch  pounds  of  torque.  Vertical  load  ca- 
pacity Is  1 .800  pounds.  The  unit  can 
accommodate  up  to  3-inch  o.d.  masts 
and  fits  nicely  with  most  popular  tow- 
ers and  rotator  piates. 

The  RC2SO0  Control  Box  provides 
the  finishing  touch.  It  has  digitai  read- 
out, variable  speed  control,  slow  start, 
reverse  delay,  and  memory  protection. 
The  optional  RC2800P  adds  pro- 
grammabliity,  two-n^tator  control,  A2 
readout,  and  other  features. 

The  OR-2S00  Rotator  is  manufac- 
ture red  in  the  US  by  M^  and  carries  a 
one-year  warranty.  The  suggested  re- 
tail price  is  $1099.  For  more  informa- 
tion, contact:  M^,  7560  N.  Dei  Mar 
Ave.,  Fresno  CA  93711;  (209)  432- 
8873,  Fax:  (209)  432-3059.  Or  circie 
Reader  ServlGe  No,  205. 


JENSEN  TOOLS 

Wouldn't  It  be  nice  to  always 
have  an  entire  tool  chest  right  at 
your  fingertips?  Well,  now  you 
can  have  the  next  best  thing— 
the  new  SOG  ToolCNp  from 
Jensen  Tools,  Inc.  This  unique 
pocket  tooi  combines  13  func- 
tions in  one  neat  little  package. 

The  SOG  TooiClip  features  a  fu il- 
ia w  pliers,  a  combination  grEpper  and 
wire  cutter  that  can  easily  handle 
chain-link  fencing,  a  razor-sharp 
spear-point  blade,  a  utiiity  blade,  a 
serrated -edge  blade,  a  pair  of  screw- 
drivers, a  pair  of  wire  strippers,  a  file, 
a  pry  bar,  and  a  bottie  opener,  all  in  a 
sturdy  housing  complete  with  a  belt 
clip-  The  pliers^  wire  cutters,  and  grip- 
pers  can  all  be  accessed  with  only  one 


hand— a  mighty  heipful  feature  when 
climbing  towers  or  holding  materials. 

The  SOG  ToolCtip  is  constructed  of 
durable  stain-resistant  steel  and  is 
guaranteed  for  life  against  defective 
workmanship  and  materials-  The  price 
is  $59.95.  For  more  information,  or  to 
receive  a  free  catalog,  contact:  Jensen 
Toois  /na,  7815  S.  46f/i  Sf.,  Phoenix 
AZ  85044:  (602)  968-623 1  Or  circle 
Reader  Service  No.  202. 


TRIMBLE  NAVIGATION 

You'li  never  get  lost  again  with  Trim- 
ble Navigation's  satellite-based  hand- 
held GPS  (Global  Positioning  System) 
Scout,  it  is  perfect  for  amateur  radio 
a  pp  ileal  ions,  search  and  rescue,  bacl^- 
packlng,  and  off- road  driving. 
The  low-cost  Scout  GPS  re- 
ceives positioning  data  from  24 
orbiting  saletlites  to  pinpoint 
your  location  around  the  clock, 
anywhere  on  earth,  in  any 
weather. 

The  GPS  was  designed  and 
developed  by  the  US  Depart- 
ment of  Defense  to  benefit  both 
military  and  civiiian  users. 
Hams  wiil  enjoy  the  Scout  GPS, 
which  is  based  on  the  Maiden- 
head Grid  Locator,  displaying 
location  information  in  language 
familiar  to  many  amateurs. 
Scout  uses  the  ARRL's  grid 
square  locator  technique. 

The  Scout  GPS  kit  contains 
four  AA  batteries,  a  user's  man- 
ual, cordura  carrying  case^  lan- 
yard, and  the  Trimble  Atlas. 
The  whole  package  retails  for 
$795  and  an  external  antenna 


kit  accessory  is  available  for  $150.  For 
more  fnformation  contact:  Trimble  Nav- 
igation, 845  North  Mary  Avenue,  RO. 
Box  3642,  Sunnyvele  CA  94088-3642; 
(408)  481-8000,  Fax:  (408)  730-2997. 
Or  circle  Reader  Sen/ice  No.  204* 


*^*i'  ■■. 
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JADE  PRODUCTS,  INC. 

Jade  Products'  Fun-Kit  EK01  Exper- 
imenter Board  provides  a  unique  solu- 
tion for  the  amateur  radio  builder.  With 
this  prototyping  parts  kit  the  novice  and 
the  seasoned  experimenter  can  design 
numerous  circuits.  The  kit  contains  a 
general  purpose  PC  board  engineered 
specifically  for  RF  arKJ  other  radio-type 
projects.  Also  included  are  three  versa- 
tile ICs  used  in  RF  design,  mounting 
hardware,  a  handsome  7.5'  x  6.5"  x 
3.S"  enclosure,  complete  assembly  in- 


structions, and  building  sug- 
gestions. 

The  5"  )C  T  PC  board  con- 
sists of  four  general  areas:  a 
digital  device  area  foi*  active 
filters,  keyers,  logic,  battery 
chargers,  line  drivers,  etc.;  an 
RF  power  area  with  0.20"  sol* 
der  pads  to  mount  discreet 
devices  such  as  capacitors 
and  inductors — ideal  for  QRP 
transmitter  designs;  a  transis- 
tor device  area  with  three  footprints  for 
circuits  such  as  VFOs,  buffers,  and 
crystal  oscillators;  and  a  dedicated  cir- 
cuits area  featuring  the  NE602AN  mix- 
er/oscillator chip,  an  audio  amplifier  cir- 
cuit using  the  LM386,  and  etch  support 
for  the  Motorola  MC1496.  The  enclo- 
sure is  finished  in  pleasing  neutral  col- 
ors. 

The  price  is  $44.95.  For  further  in- 
formation, please  contact;  JBde  Prod- 
ucts, inc.,  PC  Box  368,  E.  Hsmpsteaa 
NH  03826;  (603)  329-6995.  Or  circle 
Reader  Service  No.  206. 


H^  Number  26  on  ] 

Barter  w  buy 


Number  26  on  your  Feedback  card 


TiATi  your  old  ham  and  compute/  g«^  iNo  Cttft  num.  Sure,  you  can  wait  lor  a  t\srnksi  to  try 
araf  dump  ft  but  you  Inmr  youll  g&i  a  far  mor«  f^frsrk:  pric^  il  you  have  i1  oul  whem  100,000  ac- 
^ve  ham  potenEtaF  buyers  can  see  it  than  the  fow  rxjndred  bcai  hams  wty^  Cdrne  by  a  Ilia  mafkei 
tabte,  Check  your  atttc.  parage,  ceiJaf  aiid  dosei  s^efves  and  get  cash  lor  your  nam  and  computer 
g^ir  befong  rt"s  too  oW  10  sdl.  Yoti  know  you're  not  gcHng  to  use  it  again,  so  wtiy  teave  ti  lor  your 
Widow  to  thfow  out"?  That  stuff  isn't  Qettirig  any  youn^erf 

Tbe  73  Rca  Market,  Barter  'rt'  Buy.  costs  you  peanuts  (almosjl  eofffc  to  35  cents  a  word  for 
iodivkJual  {noncDinmtruJal)  ads  and  £1.00  s  word  for  commercial  ads.  Don't  plan  on  telNng  a  Icrig 
story.  Uso  alsbrcviaiJons,  cram  it  in.  But  be  honest.  TTiere  are  plenty  of  hams  who  love  to  fix  thlrigs, 
so  if  it  doesn't  wort(,  say  so. 

Make  your  list,  count  the  words,  including  your  calL  address  and  phone  number.  Include  a 
check  or  your  credit  card  number  and  expiration.  If  you're  placing  a  commopCLal  ad,  include  an  ad- 
ditional phona  number,  sei^arate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the  ac- 
tion starts;  ^tlAti  be  prepared.  If  you  got  too  many  calls,  you  priced  it  low  II  you  don't  get  many 
cafis,  too  high 

So  QCt  busy.  Blow  the  dusf  off,  check  everything  out,  ma^ke  sum  It  slflT  woiks  rig^  and  rnaybe 
you  can  hctp  rnak^  s  ham  ^re  A  ^Mi  woilts  right  and  maybe  you  can  hi^  make  a  ham  newcomer 
or  retired  oU  tirrver  hap^  wrt^  that  lig  fou're  not  usng  rwir.  Or  you  might  get  busy  on  your  com- 
puter and  put  together  a  ist  of  small  gear'parts  id  send  to  those  interested? 

Send  yoor  atfs  and  payment  to  the  Barter  n  Buy,  Judy  Wafcer,  7t  fli  ao2N.  Peierbofotigh  NH 
tXHSe  and  ^  t  set  h}f  ihe  phone  cais. 


riie  cieadfine  for  the  NoverDber  clas- 
sified ad  sectJon  is  September  d, 
1993. 

4LL  ABOUT  CRYSTAL  SETS,  Tneory 
ind  construction  of  crystal  set  radios. 
&7,95  each,  ppd  USA.  Send  to:  AL- 
-ABOUT  eOOKS.  Dept.  S.  P.O.  Box 
22366,  San  Diego.  CA  92192.   BNB2QQ 

3UPERFAST  MORSE  CODE  SU- 
^EREASY.  Subliminai  cassette.  S12. 
.EARN  MORSE  CODE  IN  1  HOUR. 
Amazing  supereasy  techntque.  $12, 
Etoth  S20  Moneytjack  guaranlee.  Free 
:alak>g;  BASE.  BAHR*T6.  150  Green- 
^M,  BkxxniDgdale  IL  &010S.     BNB221 

3SL  CARD&OXES  &  mDEX  DU 
t/IOERS.  Send  BASE.  7-Mike  HAM- 
STUFF.  P.O.  Bo*  14455.  Scoltsdale  AZ 
15267-4455.  BNB224 

NO  DSP  AUOlO  PROCESSING  COM- 
PARES TO  JPS.  Eliminate  variegaled 
noises.  NIR'10  special,  $329.95;  NF-60 
Notch  Filler.  $139.50.  Satisfaction  guar- 
anty. Authorized  deater:  DAVIS  RF  CO. 
POB  230-SR,  Carlisle  MA  01741.  24- 
HOUR  ORDERS:  (800)484-4002, 
CODE  1356.  FAX:  (508)369- 1 738. 

BNB254 

COMMODORE  64  REPAIR.  Fas!  turn 
&toum.  SOUTHERN  TECHNOLOGtES 
AMATEUR  RADIO,  10715  SW  1901h 
Street  #9,  Miami  FL  33157.  (305)238^ 
3327.  BNB295 

RADIO  RUBBER  STAMPS  free 
brochure.  HEID  ASSOCIATES^  6680 
Mellow  Wood,  West  Bloomfield  Ml 
4S322,  BNB297 

WANTED  ELECTRON  TUBES.  ICS, 
SEMICONDUCTORS.  ASTRAL  RO. 

Box  707ST,  Linden  NJ  07036,  Call 
(300)666-8467,  BNB307 

KENWOOD  AUTHORIZED  REPAIR.  A!^ 
so  ICOM.  Yaesu.  GROTON  ELEC- 
TRONICS. Box  379.  GfOton  MA  01450. 
{aO0]S69-ISld,  eN83l0 

THE  RADIO  CRAFTSMAN,  newsletlef 
for  thosa  who  want  lo  build  their  own 
eQuipmeni.  Send  targe  SASE  for  sam- 
ple issue,  information.  AAOMS,  Bok 
3682.  Lawrence  KS  66046.        BNB325 


RCh2950  OWNERS:  New  rmxjification 
manual  including  Power  Increase.  Clan- 
EJer  mqdification.  Modulation  increase- 
Operating  tiints,  and  more.  Parts  includ- 
ed. Only  S20.00  ppd  in  U.S.  (Missouri 
residents  add  $1.15  tax).  SCOTT,  RO, 
Bo)C  510408,  St.,  Louis  MO  63151-0408. 
(314)846-0252.  Money  Orders  or 
COD.  BNB340 

CONNECTICUT*S  FAVORtTE  HAM 
STORE.  ROGUS  ELECTRONICS,  250 
Mehden-Watertury  Turnpike.  Southing- 
ton  CT  0S4^.  (203)^1-^52.  BNB355 

KIT  SUILDERSr  Complete  frst  of  136+ 
kit  vendors.  SASE  +  $3.00  USD  to: 
RUDY  RUTENBER,  33045  10th  St.  E. 
#H75,  PalmdaSe  CA  93550.       BNB365 

QSL  CARDS  —  Standard  and  custom. 
Your  Ideas  or  ours.  Excellent  quality. 
Foil  stamping  available.  Many  designs 
and  type  styles.  Catatog  and  samples 
$1.00  refundable.  WILKINS.  DepL  A, 
Box  787,  Atascadero  CA  93423. 

BNB370 

20  METER  SUPERHET  C,W. 
TRANSCEIVERS  KIT.  549.95  plus 
S3-75  shipping.  ChecH/M.O  1994  Cata- 
log  for  2  Stamps  DAN'S  SMALL 
PARTS  &  KPTS.  1935  Soutti  3rd  West 
»l « Missoula  MT  59801.  BNS3S5 

OFFERED  PEANUTS  FOR  YOUR 
TRADE-IN  RIG?  I  pay  cash!  RADIO 
RECYCLERS,  7730  W,  National  Av- 
enye.  West  AlHs  Wl  53214.  (414)771* 
7121.  BNB400 

BROWNIES  QSL  CARDS  SINCE  1939. 

Catalog  &  samples  $1  (refundable  with 
order).  3035  Lehigh  Street,  Allentown 
PA  181 03,  BNB430 

QRP  KITS  IN  CANADA'  CW  Transceiv- 
er kits  for  most  bands,  superior  quality. 
luJI  warranty.  Exciting  new  products! 
SefKl  Large  SASE  lor  catalog.  "CO  RA- 
DIO KITS".  Box  1546.  Bradford,  On- 
tariq.  L32-2Ba  CANADA.  (416)775- 
9119,  ,      BNB433 

QSL  CARDS-  Look  good  wtth  top  qtialh 
ty  printing.  Choose  standard  designs  or 
fully  customized  cards.  Request  free 
brochure,  samples  (stamps  appreciat- 
ed) from:  CHESTER  QSLs,  310  Com- 
merciaL  Dept.  A,  Emporia  KS  66801. 
FAX  (316)342-4705*  -      BNB434 


l°n^^  1  -800-666-0908  ^^S^  5S? 


KENWOOD 


rs-690 


TS.50S 


CALL  FOR  ALL  KENWOOD 


ORDERS  ONLY 


YAESU 


FTHM 


FT-53a 


f<fewr 


FT-SIM 
FT-52IM 


CALL  FOR  ALL  YAESU 
RAD/OS  Si  ACCESSORIES 


CU-MTT 


A  UNCO 


QJ-miT  O^lT 


0**<|JT 


CALL 
FOB 
ALL 

AUNCO 


*^w 


ICOM 


ftEW 


IC-73i 


CALL  FOB  ALL  fCOM 


STANDARD 


C9MA 


i 


I 


ClBBA 

csneA 


CBAOIA 


CALL  FOR  ALL  STANDARD 


AEA  •  ASTRON  *  AZDEN  *  COMET  -  CU5HCRAFT  -  OlAli/lOND  -  KANTRQNICS 
MFJ  *  SANGEAN  -  SONY  SHORTWAVE  ■  OFIAKE  *  MANY  MORE... 

I4EW  EQUIP MEt^T  PRICING  AND  ORDERS  1  -800-G6&-090S  OL/T  OF  STAtC 
TECHNICAL,  USED  GEAR,  INFO  20O^6ee-e227  24HR  FAX  203^SlS7-3S&t 


LENTlNf  COMMUNICATIONS  INC. 

21  GARFIELD  STREET.  NEWINGTON.  CT06ti1 


Hours:  M-F  10*6- 

SAT,  1 D-4 


C.O.D.s     Same  Day 
OK         Shipping 


CIRCLE  234  0^  f^EAD£R  SEflVCE  CARD 


Link  Communications  RLC-ll 
Repeater  and  Uniting  Controller 


RLC-II  Features: 


(f)  FiiS  Feaiure(f  Hepeai&c  pott 
(2}  Unking  Futf-Oupt^  pofts 
'  Unking  pons  capsiifs  of  operahng 
m  stand  aione  repeater  ports 
- Sepsfate  iO's^  Tme-Oui  Ttmers, 
Hang  ttmers.  and  Coufiesy  Beeps 


{4}  Amk)g  Unes  PfD^ammablB  for 

Temi^erature  and  Visage  Readings 
(4}  tnpm  Lfiws  toi  Contact  dosurB 

Readings 
(8)  Outjput  Unes  forvontwtisf  extemst 
penphBfafB 


I  VISA  1 


•  Cfean  and  Undefstandabie  Voice  Synthesizer  with  4O0  +  words 

•  Aft  Ports  have  txith  COR  and  Pi  ifiputs  ailowifig  off  site  access  chaf^es 
m  DTMf  Access  from  ALL  Ports 

•  2400  Sand  Serial  Port  allows  remote  programming  of  tt}e  RLC*li 

•  Opiionai  full  Duplex  Autapatct}  with  200  Num^r  Dtaier 
Oniy  $t99-95ptu$s&ti 

•  Optional  rT  sieei  Rack  Mptrnfafete  Bndosure  OntySlOOOOphs  s&h 

•  {20}  Tme  Sdjeduier  Sots  wim  Hourly,  Dwty  and  WeeW/  Evems 
Votce  Tme  ot  Day  dock 

•  Cotnfiien  R&wto  Piogrammir^g  usityg  DTMF  Tones 

•  Mufiipie  Passwoid  Pnofity  Asstgnabte  to  each  command 

•  M  Commsnds  can  t>e  renamed  from  f  \o  6  d^s  ri  Jangtfi 

•  dndepenoefit  OlMf  mute  function  can  be  assigned  m  ail  ports 

•  Doug  Hati  RQl-  f  Remote  Base  controt  oi  Kemvood  RgOo  suppoff 

ONLY  $599.95  pyL..siA 

Link  CommuniQations 

P,O,Boj(1071 

Bozeman,  MT  59771-1071 

(406)537-4085 


d 
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Fast  &  Fun  G5RV  Quic Kits' 

-4^ 


dVaOHl  by  AiCmncD  Ve 


fMA  A  Ejngr  to  Bdfkt 

•  Fb^I^^c  irtsinil  insl  nxt  toni 

•  Ho  mrvw  mil  iif  cuftiog 
«  f  recylbm  hKliiidHi 

«  Flnliii  jnrefluu  in  ninuta 


aqi:  2w)c:t-tt>  tthMMw  ur  tASOS 


^»J5 


Tiirj  *nifiitftf  WT 


Al  BimIb  tad  W,\Bi: 
II  ■BiLHiiM.hart 


-  I^UU  ^j«  CSRV 

fA]  It  UStPi/l       *mjtM 
out*  IHK-UftK  Mt  fS  f»S 


^t.M 


tza45 


ilUS 


CIRCLE  Z9e  ON  READER  SERVICE  CARD 


NO  TUNERS 

NO  RAOfALS 

NO  RESISTORS 

NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON  T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

in  Ocl.  T$,  IM4  'S«pl  U,  IMS  Um^  T^,  \ 

CQ.  Dm.  1  tU        H  «r. «.  IL  fri 

BILAL  COMPANY 

137  IfArhch^stAr  Dfiv« 
Flort9f  till,  Colorado  SOai  B    ^^^ 


Kk^mCv* 


C«CtJi  42  ON  READER  SERVICE  CARD 


P»l1f  lCW<P 


ICOM 


kVHF 


Usten  to 

'Lets  Talk  Rdiflo" 
7  eights  a  we«k 
6pm  to  12  pm  on 

Spaeenet-3p 
Transponder-21^ 
Audio  6.2 


COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Wecksndt  and  svenings 
by  appointment. 


453  Buffalo  Street 
Jamestown,  New  York  14701 


PH.   {716)664-6345 

(800)  752-8813  for  orders  only 


CIRCLI 14  ON  READER  SERVICE  CARD 


Sell  your  product  In  73  Amateur  Radio  Today 
Call  Dan  Harper  today, . ,  1-800-274-7373 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp. 
model  TS-1691-P.  Amp 

1961  MHz  Receiver 
mocfelTS-1691-Recvr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 


$450 


$450 


^Ji79 


Low  Loss  (microwave)  Coaxial  Cable  (65ft) 
with  connectors. 

model  l691*coaxassy  $65 

Track  II  SateHite  Orb'rtal  Program.  Tracks  ALL 
satellites,  world  map.  prim  out  $99 

1€91  MHz  Loop  Yagi  Antenna 

model  1691-LY(N)  S@9 


1651  MHz  LooihYa^i  Ejctension 
model  1 691 -LY-x™ 


$55 


Demonsiratijsn  Disc  {IBM-PC  VGA  compatib(e) 
of  signals  recorded  from  WX-SAT  system,     S3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notfce. 


Si 


SPECTHUM  INTE^flATlONAL,  IMC. 
Post  Onice  Box  1084,  Dept.  S 
Cancord,  Mass.  01742,  U.S.A. 
Pfione:  (508)263^2145 
Fax:  (508)263  7008 


"FIBERWHIPS" 

Mobile  HF  Antennas 


MODtUMTR     MHZ 


HFA  e 
HFA10 
Hf A  J2 
HFAfS 
HFAtT 
HFASa 
HFA30 
NFA40 
HFA75 


50  0-54  0 

SB.O-as  7 

24  8934.69 
210^21  41 

IfiMOfl 
14  0^1433 
10M0  IS 
7,0^7  3 
3  &4  D 


$76.50 

EACH 

+  55  00S&H 
(SC  Re$i(defiti  Add 

tie  COD. 

UEAVr-GAirGE 
NICKEL-CHROME 
BRASS  FiTTlNGS 
ISOWAJTSrOl^ER 
APPROX.  8' LENGTH 
AVAIL.  IN  BUCK 


79    40    30  20 


ASA 

PO  Box  3461 

Myrtle  Beach,  SC  29578 


too% 


1  -  800  -  722  -  2681  Tf 
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ORCLE  ia  ON  READEF!  SEHVICE  CARD 


HR2510,  HR2600,  Lincoln  owners:  Amazing  rtew 
speecti  compressor  circuit  uses  your  "mike  gain" 
switch  as  controller!  Super  loud  &  cFear,  naturat 
sound.  No  gimmieks.  Send  SASE  for  details  to:  J  &  D 
CREATtONS.  DepL  73,  PO  Box  60228.  Santa  Bar- 
bara CA  9ai60.  BNB440 

NEEDED/WANTED  Crystals  for,  TBS;  TCS:  SCR-522, 
in  CR'IA.  or  DC-II  hokJers;  in  FT-243  holders  for. 
SCR-511/BC-745;  AN/GRC^9A:  and  maiXed  for,  "in 
620";  Of  "In  611 ",  STOKES8URY,  #305  W.  142rKl  St,. 
Ocean  City  MD  21842-4428,  SN6445 

INTERESTED  tN  PUBLIC  SERVICE?  Mn  REACT 
TODAY!  Fof  infoonaBon  write,  KA3P0Q,  c/o  REACT, 
RO.  Sox  S797,  Allentown  PA  18105,  BNB465 

OSL  SAMPLES  send  $1  (refundable).  Bttd  Smith, 

Box  1948,  Blaine  WA  96231.  BNB475 

PROTOTYPE  SERVICE  FOR  HOBBYISTS  &  ENGI- 
NEERS. Single  quantity  ss  RGB's.  $10  minimum.  Mo 
setup  fee.  We  also  scan  magazine  artwork.  Gel  out 
your  back  issues!  FIRST  PROTO,  {407)392-8677. 

BNB510 

CRYSTALS:  High  quality  for  your  VHF/UHF  and  SHF 
Iransverter  profects.  SASE.  WA3tAC,  71 48  Monlague 
St,.  Philadelphia  PA  191 35.  BNB515 

PASS  THE  NO  CODE  TESt^Easy  Method."  SencJ  S4 
and  SASE  to  UW.  SEHVSCE,  PO.  Box  91.  Hillside  NJ 
07205-2702.  BN853S 

CDROM  93  U.5.  CaU  Sign  databa^  wllh  hundreds  C^ 
PC  Compatible  programs,  radio  mod9,  TCP/IP 
Us&rieL  Ham  Radk>  Af chives  p  FCC  Rules  &  Regula- 
tkms,  currefil  exam  question  pools,  arxl  Canadian  Call 
Signs.  Ofity  $1 8.50,  (408)241-7376.  BN8540 

WANTED:  4  pin  hit>es  211A/T4C.  845.  2A3.  etc.  Gar- 
rard  301.  401.  SME.  RMA,  309.  3012  Anns  Ortofon 
SPU.  Oil  caps.  PAUL  GIU  180  Union  Ave,.  Belleville 
NJ  07109.  (201  )751  -5959,  6NB550 

DACHON  ROPE,  WHY  RISK  ANTENNA  SUPPORT 
FAILURES??  Mil  Type,  black,  strong,  high  UV/stretch 
resistant,  3/32":  $.06/ft..  3/16"  {770m.  lest):  $.11 /ft., 
5/16":  $.16/ft.  IMMEDIATE  SHIPMENT  DAVIS  RF 
CO.,  POB  230-SR,  Carlisle  MA  01741.  24  hour  or- 
ders: {300)484-4002.  CODE  1356-  FAX  (503)369- 
1738.  BNB557 

LEARN  TO  EARN  COURSES:  Electronics,  robot  ra- 
dio, others.  Free  Catalog.  A&A  PRODUCTS,  Rt  1  Box 
4S2-U  Rockdale  TX  76567.  BNB560 

WANTED:  Tube  type  Citizens  Band  radio  base  sta- 
{\m\s.  Must  be  clean,  comp^eie  and  in  good  vvorking 
condition.  Write:  LOUtS  FEMINE,  440  Ingiewood  Cir- 
cle. Us  Vegas  NtV  S9123.  BNB570 

DONT  BUY  QSL  CARDS  UNTIL  YOU  SEE  MY 
FREE  SAMPLES.  Also  1  specialize  m  cystom  cards 
and  OSL  busmess  cards  Write  or  call  for  free  sam- 
ples and  custom  card  ordering  ifttormation,  tJTTLE 
PRINT  SHOP,  Box  1160,  Pllugervillo  TX  78660. 
C5l2)r990-ll92.  BNB59S 

DUPLEXER  TUNIMG  OUIDE.  A  complete  booklet 
Showing  step-by-step  instructions  on  tuning  aW  types 
of  duplexers.  Included  is  theory  of  operaljon,  detailed 
diagrams  and  much  more,  Send  $9.95  plus  $2.50  s&h 
to  RGM  PUBLICATIONS,  533  Main  Street.  Hillsboro 
NM  88042.  For  faster  sen^ice  using  a  major  credit 
card  call  (505)895-5333  and  order  today,  30  day  mon-^ 
ey  back  guarantee.  BNBe35 

SATELLITE  EQUIPMENT  WHOLESALE  Drake 
IRD's,  start  $494.00;  Toshiba  IBD'S.  Start  $494.00; 
iRD.  LNB,  FEED.  ACTUATOR,  $633-00;  LNB'S. 
$59,00;  Actuators,  $59.00:  VCRS  Modules.  $399.00. 
Large  inventory.  SATELLITE  WAREHOUSE.  PO  Box 
85601,  Tucson  AZ  35754-5601.  Orders.  (800)851- 
6534;  Fax,  (602)624-1629;  Inio,  (602)623-5748. 

BNB&40 
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QSL  CARDS  -  STOP  PAYING  OUTRAGEOUS 

PRICES!  We  print  greaHooking  cards  at  low  cost. 
SampJes  $1  (refundable  with  order).  AACQ,  Depl. 
SZW,  1639  Fordham  Way,  Mountain  View  CA  94040 

BNB67D 

WANTED:  Operating  manual  tor  EICO  635  tube 
tester,  also  tube  tester  charts.  Call  collect:  BO  KEAL- 
LY,  (412)731-0263  Pittsburgh  PA.  BNB675 

RIG  REPAIR  on  DXpedition  to  KC4!and  through  3/94. 
Thar^ks  for  your  busjness^  looking  for  more  on  return. 
Sl^ip  Withrow.  WBOBBE.  BNB702 

ROSS'  $$$S  NEW  OCTOBER  (only):  iCOtW  IC- 
W21AT,  $490.00;  R-71A,  $970,00;  UT-SO,  $40,00;  AG- 
35.  $115.00;  04AT,  $27500;  EX-l8a,  $25,00;  TELEX- 
HY-GAIN  285,  $68.50;  372-S,  $400,00;  HAM-JV, 
$333.00;  CD-45lf,  $222,00;  T2-X,  $397,00;  2BDQ, 
$82.00;  V2-S,  $58,00  KENWOOD  TS-450SAT, 
$1,240.00;  TH-225A,  $250.00;  TS-690S,  $1,300,00; 
TM-541A.  $490.00;  TR-8400,  $315.00;  SP-31 , 
$81.50;  ALINCO  PHONE  $$$$;  YAESU  $PHONE; 
TEN-TEC  535,  $1,150.00;  425,  $2,749.00;  222, 
$30.00;  238,  $345.00;  3140,  $3500;  3115,  S27.00. 
ALL  UMITED  TIME  OFFERS  over  9035  ham-re!aled 
Items  in  stock  for  immediate  shipment  Mention  ad. 
Prices  cash.  F.O.B,  Preston.  HOURS  TUESDAY-FRI- 
DAY 9;00  TO  6:00,  9:00-2:00  P,M.  MONDAYS. 
CLOSED  SATURDAY  ^  SUNDAY,  ROSS  DIS- 
TRIBUTING COMPANY,  78  South  State,  Preston  10 
83263.  (208)e52-OB30.  BNB707 

GIANT  SOLAR  PANELS  $44,00  EACH!  Excellent 
Prices/Sofar  Equipment/Accessories.  Free  Informa- 
tion/Send Stamped  Enveiope,  Catalog  $3.00.  To: 
QUAD  ENERGY,  P.O.  Box  690073,  Houston  TX 
77269.  (713)893-031 3.  BNB715 

ELECTRON  TUBES:  Alf  types  and  s'rzes.  Transmit- 
ting, receding,  microwave , . ,  Large  inventory  =  same 
day  shipping,  DAILY  ELECTRONICS,  10914  NE  39th 
ST  Suite  B-6,  Vancouver,  WA  98632.  (800)346-6667 
or  (206)896-8356.  BNB71^ 

MINIATURE  POLICE  RADAR  TRANSMITTER  One 
mile  range.  $41  assembled,  S31.00  kit,  (219)489- 
1711.  P.O.  Box  80096,  Fort  Wayne  IN  46896.  BNB725 

WANTED  DEAD  OR  ALIVE:  KDK-Fry92016A  Mobile 
2m.  My  rig  is  dead,  no  TXMT.  DAVE  DALY,  KD6QW2, 
Lompoc  GA.  (805)737-6104.  BNB735 

DO  YOU  WANT  TO  EASILY  GET  $30  ?  Send  me  the 
name  and  the  address  of  the  company  that  built  color 

lamps  to  be  instalied  under  cars.  Francesco  Fontana, 
V  ia  Salerno  1 1 .  35 1 42  Pado va  1  taly.  BN  B740 

HAM  RADIO  REPAIR— Prompt  service.  ROBERT 
HALL  ELECTRONICS,  1660  McKee  Rd„  Suite  A, 
San  Jose  CA  9511 6.  {408)729-8200.  BNB751 

COMMODORE  —  COMMODORE  —COMMODORE 
—COMMODORE  Wanted:  DIGICOM  PROGRAM  for 
C'12S  in  80  GOiumns;  ALSO:  All  C64/128  software, 
Ham  interfaces,  SX-64,  BOB  PEREZ,  7161  Southwest 
Fifth  Street,  Miami  PL  33144,  (305)460-3374.  BNB755 

THERMOGRAPHED  CARDS]  Raised  print  QSLs  at 
flat  printing  prices.  Samples:  Phone  (817)461-6443  or 
write:  W5Yt  GROUP,  Box  565101 ,  Dallas  TX  75356, 

BNB761 

WAf4TED:  HAM  EQUIPMENT  AND  OTHER  PROP- 
ERTY. The  Radio  Club  ot  Junior  High  Schooi  22  NYC. 
Inc.  is  not  only  the  Big  Apple's  largest  Ham  club  but 
also  the  nation  s  only  full  time,  non-profit  organization, 
working  to  get  Ham  Radio  into  schools  around  the 
country  as  a  theme  for  teaching  using  our  EDUCOM- 
Edu cation  Thru  Communication-prograrn.  Send  your 
radio  to  school.  Your  donated  amateur  or  related  prop^ 
erly,  which  will  be  picked  up  or  shipping  arranged, 
means  a  tax  deduction  to  the  full  extent  ot  the  iaw  for 
you  as  we  are  an  IBS  501  (c)  (3)  charity  in  our  thir- 
teenth year  of  service.  Your  help  wiil  also  mean  a 


CABLE  T,V.  CONVERTERS 

Jerroid",  Oak,  Scientific  Atlantic,  Zenith,  & 
many  others.  New"  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners. 


1-800-826-7623 

B&BINC. 

3584  Kennebec,  Eagan  MN  55122 


^CornerBeam? 

SWR  <  1 ,2: 1  across  line  band 

Gain  of  a  15  fL  Yagi 

No  dimensioTt  eyvtf  1  fi 

40  dB  Front -to  Back  Ratio 

(SO'^  Hall"-po\t-er  Beamwidlh 

Mourns  direcLLy  to  inasi 

Veriica]  or  Horizontal  Polarizaiion 

2metm3l45,  220  MHz  J 1+5,  70  cm  Si  15,  Dual  146/440  S 165 

Weiglis  only  10  !bs.  Add  511  Shipping  &  Handling.    Into  Si. 


AntennasWest 

Box  50062  Provo  UT  S4605 


Order  HoilJnc 

SOI  373  8425 
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m. 


■■■'.'  ■_"'■  ■  ■  ■'I'---' 


RACK  AND  CHASSIS  BOXES 


RACK  CHASSIS 


W  X  D  SI  1i  |Micli«4  3 


II^US 

I  FLU  7 
IRUIO 

SfitiT 

znuio 
anus 

3nU7 
3RU1P 


19  k  !i  A  1.75 

t9x  7k  1.7& 

1«  X  to  X  I.TS 

1»x  Bx3.6 

19  X  7x3.5 

1Bx  tOx  3.e 

1fl  X  S  X  B.2« 

iax  7x  B.29 

1fl  X  to  X  9,39 


i!u 


33.10 
39.29 
33.10 
39.26 
37.90 
4t.»0 
44.10 
49.30 


Mli^ 

rAL  CAlilNKlS 

MODEU 

I^ESCRtPTION 

FHICE 

WpiD-KHilinI 

1 

Ut-lX 

4kSx£ 

il.U 

uczu. 

«^3X  z 

18.7* 

MC-3A 

AxAx  2 

20.95 

MC-4A 

4x4x3 

ia.7£ 

MC-SA 

*it4X3 

20 .« 

MC-8A 

#k4x3 

£3.15 

MC7A 

4  X  7  X  * 

20  «5 

MC^OA 

ttxTx  4 

23.15 

MC-^A 

axTx  4 

25.75 

USA  AND  CANAE>A  ORDERS  (aOO)  634  3437 
FAX  ORDERS  IWO)  591 '274« 
SESCOH.  mC,  ?1 00  WARD  Of=IIVE 
HENOERSOM,  NEVADA  39015  USA 
TECHNiOm.,  HELP  f7[HI  5eM4)Q 


i*JOCM*flQe  I'M!  STATES! 
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^.  t^"^ 


OWLY  $50! 


Have  your  own  repeater  or  link  sysiettl! 

Liiy  repealer  sciup  wjihoiiL  tfltHlincaiion  lo  your  radio  pcjr,  simply 
pluf^  ir  :i.nJ  p»\  Itfcal  for  cnici^cncy  or  fxinatitc/mobilc  rrpcaicrii! 
TIk:  BKI'2  woriss  with  ANV  receiver  (or  .earner I  antJ  ANY  iran;*- 
niillcr.  Super  sonsitivc  VOX  opcralkiin  makes  stlup  quttk. 
Includes  Hanp  arnl  timcoui  liintT^.  Passive  auJio  m\^x\'A^  Fflrtlcan 
auilio.  Only  43"  n  3.5"  \  1.5"  m^  choii^  o(  12  VDCor9V  biutry 
pcvwcr  (pk'iJLsc  spci^ify  ^vhcn  ordering  i.  ORDER  BRI'2  S50. 

For  bl- direct  ion  at   lai^H-*  o*dfl-r   our  BRi-3-DUAL   KiOcl^l   wfnth  CMitsuns  \m^   Csf 
Th«  eLl»w4t  m  4ine  box    DRDElf    B  It  F  ■  J  -  CU  Al..  ISA 

Th*   6R1   -I-RD    liaj    1    buLll   in   "ism&tf   6M'"    irittr?«»  iQ  you   can   link   youT 
r<pe3.t<'r    wiili    olhrt'    ft»i:u*nci«i-    or    rEpe-aler!-     SLn>pk    *lld    auy   .to    luc 
ORDER    DFtl-I-nH  Ifl^ 

MANY  MORE  F  ROD  LCI  S.  CALL,' WHITE  fOft  INFO! 
ELECTRON  PROC£.^IMG.  INC  {^\^\   22B-7020 

PO    BOX  68      CEDAR.  Ml  ^9621         '^^^"' 

PIbHsu  mlil  St  ihLp/h*ndl  US.  IB.  Canadi.AK.Hl  Wit.NY  add  djita  Suk  alio        i 


The. Best  Value 


^^ 


MAX 


System 


TU 


Ground  Plane  25.95 
3  Element  Quad  39,95 
5  Element  Quad   &9.9B 


Antennas 


1-800-4B7-7539    ORDERS 
Master  Card  A  VISA  Accepted 


50e-2$1-BB92       INFO 
SOB-768-7486      FAX 


US  Shipping  $4.00 
MA  add  5% 


Send  Orders  To;   Cellular  Security  Group 

4  Gerfing  Road 
Gloucester,  MA   01930 


SPY  ON  THE  EARTH 

See  tive  on 

your  PC 

what 

satellites  in 
orbit  see 

Learn  how  you  can  benefit  greatfy  from  Ihls  exciting  new 
technology.  Send  $39  check  or  M,0,  ($45  air.  $50 
overseas)  for  our  fantastic  1 2  diskette  set  of  professional 
quality  copyrighted  programs  (IB^  type)  that  dees 
saieliite  tracking,  image  acquisition,  image  processing, 
3-D  projections  and  more.  Direct  reception  ffom  the 
satellites  guarantesd  worldwide  without  a  satellite  dish. 
Sdiematics  included  tor  interface.  For  FREE  information 
log-on  to  our  buEletin  board  anyiime  at:  (71B)  740-39tt 

VANGUARD  Electr<»nic  Ubs 

Dept.  A,  1 96-23  Jamaica  Ave, 

Hollis,  NY  11423    Tel. 7 18-468-2720 


Why  buy  a  TNC? 

PCHFFAX+PCSE$lI9.flO 


SPECIAL  COMBINATION  OFFER 


For  a  limited  lime,  if  you  order  PC  HF  FAX  $99  (see  our 

other  ad  in  this  Issue),  you  can  add  our  new  and  ImprDved 

PC  SWL  3.0  for  $SQ.O0  instead  of  ouf  regular  iov^  price  of 
$99,00. 

PC  SWL  contains  the  hardware,  software,  instructions 
and  frequency  lists  needed  to  allow  you  to  receifve  a  vast 
variety  of  digital  broadcasts  transmitted  over  stiortwave 
radio.  Alt  you  need  is  any  IBM  F*C  or  compatible  computer 
and  an  SSB  shortwave  receiver.  The  product  consists  of: 
D«niodulator 
Digital  SIgnar  Process Fng  Software 

200  Pag^  Tutorial  Reference  Manuat 

Worlci  wide  Utility  Frequeficy  List 

Tutorial  Audio  Cassette  witl%  Samples 
PC  SWL  automatically  decodes  Mor&e  code,    RTTY. 
AlVfTOR,  SiTOR,  MA\rrEX  and  ASCII 

PC  SWL  lets  you  tune  tn  on  world  press  servbes 
meteorological  broadcasts,  ham  radio  operators,  coastaE 
shore  stations,  aviation  te^ex  and  much  more  digital  action 
on  the  shortwave  tsandS-  Why  pay  for  another  expensive 
box  when  a  simple  interface  and  your  PC  can  do  the  job? 
ADVANCED  FEATURES; 

Tufiing  Oscilloscope 

Digital  Waveform  Presentations 

Auto  Caiibration  and  Code  Recognition 

Continuously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Unattended  Capture  and  Printing 

Integrated  Text  Editor 

Integrated  Log  and  Database 

Shell  to  DOS  applications 

SeamSess  Integraiion  with  PC  HF  Facsimiie 
Call  or  write  for  our  complete  catalog  of  products. 
Visa  &  MasterCard  welcome. 


Software  Systems  Consulting 

61 5  S.  El  Camino  Real.  San  Clemente,  CA  92672 
Tel:{71 4)498-5784  Fax:(714)498-0568 
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here's  the  Beam? 

Uoobrrusivi  DX  Gain  An^ennai  tor  B^  thru  lO 
Easily  ticdd^Q  *  Install  Fast  *  Fixed  or  PortabS*  • 

There's  t  20  EqcCcT  anceanl  whb  ]'e4l  DX  Fuincb 
hidden  id  [bis  pLi^TUrt,  Yo-M  <izn.'i  $<4  U.  anJ  y^^VT 
ntighbofi  caji't  cither.  But  it  works  DX  tanet<H>[ 
anyway.  Haw  aboltl  a  LthW  proEJlt  S0='40  30  tri- 
bandiH?  Or  a  2  tfLetiK^AE  mc'-not'and^r  fy^t  lh«  aiti<:? 
AH  e  jiily  f  IE  ihi:  poct^cKvk-Prlcied  S^lJto  S99. 

VVofk  DX  i*itlioui  t«f!lifi^  th*  n^igtibors 

I  q  bpacii  $  1  A  Ji  ten  na  s  Wes  t 

Box  5006I'R.  Frtn'o.  UT  frt^DS     f  801 )   373-8425. 


df^CLH  236  OM  READER  SERVICE  CARD 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494, 1 1 4 -h  Hams,  via  your  computer 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1 630  Mineral  VA  231 1 7 

7Q3:  8&4-5777        800:  282-5628 
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DTMF/encoders 


STEEL  KEYS 
SEALED  QOLD  CONTACTS 


An  ultra  high  quality  DTMF  Encoder 
for  absolute  reliability  and  fiinction. 

•  Contacts  are:  Water  Pi-Qof /  Dusl  Proof 

•  Compfeleiy  Self  Contasned-  —  bio  RFI 

•  pimple  3-W\r^  Conneclioft  •  Output  Level  AtJj, 

•  Wide  Operating  Range  5  lo  i6vdc 

•  Wide  Temperature  Rartgie  -22''tQ  <'160'*F 

•  Supplied  m\h  Instfuctions.  Schamaiic.  Template  &  Hardware 

10'  '^ —  '  '  Call  or  Write  for  Free  Catalog  ' 

PK-1  $71  *  /  PK- 1  KS7S"  VISA/ AMEX  PK-2  $76*  /PK- 

W/Relay  *Reques;  Quantity  Price  W/ 


2K$e3* 


Mail 

Order 

To: 


^ipo  Sgommunications 

Emphasis  is  on  Quality  &  Reliability 


P  O  BoK  2020 

Pollock  Pines.  California  95726 

(916)644-5444 

Fax:{9l6}644-PlP0 


Is  Your  Shack  Grounded? 


1/8"  X  1/2'^ 

110  Copper 


Solid  Copper  Buss 
Stainfess  Steel  Hardware 
Grounding  Stud  Every  6  Inches 
Top  or  Back  tnstaflatton 


Ground  It 


Ground  ail  of  your  equipment  chassis  to  a 

single  earth  ground  in  one  easy  installation. 

Money  back  guarantee,  if  not  satisfied! 

J.  Martin  Systems 


2ft.  $11.95  Custom 
3ft.  $16.95  Lengths 
4  ft.         $21.95  Available 

Add  $3.00  S/H 
Mail  check/money  order  to: 

JM.S. 

35  Hilltop  Ave.,  Dept.  7 

Stamford,  CT  06907 


ATV  CONVERTERS   •  HF  LINEAR  AMPLIFIERS 


□  tSCOVER  THE  WOfilD  OF 
FAST  SCAM      ySh     _TEl.EVI5lON 

li  CM 


HF  AWPHflEitS  wf  MOTPHOLA  SULLETINS 

CompkU  P*ri*    LUt  for  Hf  AmBilflw.    Dtic^^b^d 
In  th#  MOTOROLA  BuHlitin*- 


UWIVEHSAL  O 
TK-1  {Witt4f\ 


IglTAL  FREOUEWCT  R 


33  CM 


Ahl7S«MflW  1160  7S 
AN74}  140W  I  ».aS 
ANTTVL  20 W  |  tl.TB 
AN77gH  ;iQW  1^3, IQ 
AnS13  JDbW  Mdj.4D 


EQb3  i4i^w  ttt.es 

Ee]7A  3DQW  4130-30 

eeiM«Ckaw  imms 


[WJrtd/t*ited> Ilig.OS 

MEAT  SI  UK  MATERIAL 


AMATEUR  T|L£VlSiOW  CQMVERTERS 


ATV?  *ii. 

ATVS  430-450  IG^AS-fET]. 

ATV4  «3-.g3l  |GaA£«rET|. 


I  4B.»S  Kit 

I  £4.  as  Ktt 


MjjPIQ  SQUELCH  CQPITROL  fat-  ATV 

aiL. t  39.9S  Kil 

2  METEB  VHP  AMPLIFIEBS 

}5  Watt  MbdcL  iiik |  JO.Oi  Kil 

T!  Wall  fAA^tttTiA lltO.Oi  Kit 

Av«lahl«  in  kit  gr  wintd/tiittd 


jWEWn    IK  WATT  J-tOMHi  Afftpjifiw 

PDw^ft  5PIITTER3  Hi4  CQM&lhEAS 

3-UMH£ 

MO   Watt       PEP  3~pMt t^M 

HOflO  W»ll  PEP  3-P*rl I  7fl.BE 

1 300  Wal  t      P  E  P  4  -  Port , .  „„ , . .  t  «  B5 


CHS.- 6  Capper  Spread ¥r 4 6x61  ly 4) . 
Wt  alia  vtactc  Hard— i»— Ftnd  parti 


J  21.00 

.1  tl,00 


mS^i^ 


-45a  MH»  ftUBH-^ULL  LINEAR 
SSB-FM^ATV 


KEBfiJ-w.^  |Mil|   tlSe.^S 

HEBe7^f>CH4PCBaMII] |    IS.Od 

KEe«7-^  1  |Mui|*«J) $       E.DO 


CHIP  CAP$-Kcmit/ATC 

METALCLAD  MICA  CAPi-UnrlLtt/ttwrvco 

ftf  POWER  TRANSISTORS 

MINI-CIRCUIT  fVlFXERS 

$01-1  a-500Mj:f. ...t  6.£0 

SBL-IX  [10^ ttHjOMl !....„ i  7.0S 

ARCQ  TRIMMER  CAPACJT0«5 

VK30a-3d/4B  RF  CKdIk*....... I    1.30 

»-S«3^4i-3^a  FFFrii^aMd..... t     .30 

finiBdiiBnd  HP  TFanflfnrrnefB 


Add  I  3. SO  fur  flhippHvi  mni  hpndllft|. 


Par  datailcri  inferfnatkin  and  prkt*,  caH  at  write  Tot  «ur  frta  catalaf. 


tv. 


CCi 


ICommunlcation 
1  Concepts  Incx 


uiler  al'ai^i 


SDK  MillftOM  Drive  *  Xenii,  ONa  453B&  *  (513)  426-1100 
FAX  SI  3-429-3311 


^1* 


o^^' 
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whole  new  world  of  educatiorral  opportunity  for  children 
around  the  country.  Radios  you  can  write  off,  kids  you 
can  t.  Please,  write-phone-or  FAX  the  WB2JKJ  "22 
Crew"  today:  Ttie  RC  of  JHS  22,  RO.B,  1052,  New 
York  NY  10002.  Telephone  (516)674-4072  and  FAX 
(516)674-9600.  Young  people,  nationwtdep  can  get  high 
on  Ham  Radio  with  your  help.  Meet  us  on  the  WB2JKJ 
Classroom  Net:  7.238  MHz  1200-1330  UTG  and 
21 .395  MHz  1 400-2000  dally.  BNB762 

LICENSE  PLATE  HOLDERS  (Chrome  or  Black)  with 
message  plates.  Your  name  and  call  letters  engraved. 
Designed  mail  box  plate  (12  1/2"  X  4 1/4"),  black.  Name 
and  number  engraved.  Chrome  or  black  license  plate 
holder  $10.50.  Mail  box  plate  $12.50.  Each  order,  S&H 
$2.50.  N.E.  MARION  ENGRAVING,  R.RD  2.  Box  360, 
Peterborough  NH  03458.  BNB770 

SOLAR  POWERED  HAMSl  The  Sunswitch  is  a  charge 
controller  to  protect  your  batteries  from  over  charge. 
Power  MOSFETs  are  used,  no  relaysl  Assembled 
luned  and  tested.  Now  with  Wall  Mount  Case,  $55.00 
plus  $3.00  shipping.  SUNLIGHT  ENERGY  SYSTEMS. 
2225  Mayflower  NW,  Massillon  OH  44647.        BNB774 

R-390-A  SERVICE:  Module  repair  and  alignment  to 
complete  remanufacture,  new  front  panels,  knob  sets, 
VFO  calibration,  new  filter  capacitors,  tubes,  squelch 
modification,  20  years  expert  service,  2-week 
turnaround,  very  reasonable,  any  condition  accepted. 
(419)726-2249.  BNB813 

FREE  SHAREWARE  AND  HAM  CATALOG  for  IBM 
or  COCO.  Mofse  code  Computer  Interfaces  $49.95. 
DYNAMIC  ELECTRONICS,  Box  396,  HartseEfe  AL 
35640.  {205)773-2758.  FAX-773*7295.  BNB81 5 

SENSATtONAL  NEW  WAY  TO  LEARN  CODE-DO 
Aerobics,  Sing^  Jog,  or  Drive  while  learning  codel 
Now  the  secret  is  yours!  Order  THE  RHYTHM  OF  THE 
CODE-Morse  code  music  cassette  today!  $9.95  ppd 
KAWA  RECORDS  P.O.  Box  319-3,  Weymouth,  MA 
02188.  The  HIT  of  the  1993  Dayton  HamventionI 

BNaS24 

SEIZED  GOODSf  radios,  stereos,  computers,  and 
rrore  by  the  FBI,  IRS,  DEA.  Available  in  your  area  now. 
Call  (800)436-4363  ext.  C-6223.  BNB826 

DIGITAL  SWR  and  POWER  METER,  Assemble,  Kit,  or 
Plans,  with  A  Farm  and  Set  Points.  FREE  information. 
RUPP  ELECTRONICS*  5403  WestDreeze,  Fort  Wayne 
IN  46804.  (219)432-3049.  BNB831 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Latest 
hwre  study  fast  easy  audio  video. FREE  details  WPT 
PUBLICATIONS  (800)800-7583.  8NB840 

VIDEO  SYNC  GENERATOR  Restores  horizontal  ^  ver- 
tical sync  lines  from  distorted  analog  video  formats.  For 
information  on  completed  units  &  pricing  write:  RC  DIS- 
TRIBUTING, Box  552.  South  Bend  IN  46624,  phone 
(219)236-5776.  BNB850 

ELECTRONICS  GRAB  BAG!  500  pFSces  of  new  com- 
ponents: inductors,  capacitors,  diodes,  resistors.  $5.00 
postpaid.  ALLTRONICS,  2300  Zanker  Rd.,  San  Jose 
CA  95131.  BNB855 

WANTED:  COLLINS  ANTIQUES,  anything  old  from, 
speakers,  receivers,  transmitters,  and  all  accessories, 

any  condition.  Top  $$$  paid.  RtcK.  {800)462-2972  any- 
time. BISfB865 

NEVER  BEFORE!  20,000  shareware  programs  on 
three  CD-ROM  discs.  $69  plus  $5  shipping.  Including 
many  useful  ham  programs.  Amazing  value!  Dealers 
wanted!  CROSLEY  SOFTWARE,  Box  276G,  Alburg  VT 
05440.  (51 4)739-9328,  BNB871 

HAM  RADIO  TRANSCEiVERS-Kenwood  TS-5205E, 
$395.00;  TS-530S,  $525.00;  others.  KIBW,  (508)537' 
7195.  BMBSeS 
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AMATEUR  RADIO  REPAIR]  I  all  makes  &  models  aver- 
age labor  per  unit,  $96,00.  W7HBF,  OAN  RUPE,  1302 
S,  Uplands  Dr..  Camano  WA  98292,  (206)387-3558. 

BNB9O0 

WANTED:  BUY  &  SELL  All  lypes  of  ElectTDn  Tubes, 
Call  (612H29-9397,  Fax  {612>429'0929,  CAN  ELEC- 
TRONICS, HarofcJ  Bfamsiedt.  6104  Egg  Lake  Road, 
Hugo  MN  55038.  BNB91 5 

COMMODORE  64  HAM  PROGRAMS-8  disk  sides 
ovec  200  Ham  programs  S16.95j$.29  stamp  gels  un- 
usual software  catalog  of  Utilities,  Games,  Adult  and 
British  Disks,  HOME-SPUN  SOFTWABE,  Box  1064* 
ee.  Estero  FL  33928.  BNB917 

ACS  NU08  BBS!  Free  access,  over  16,000  programs, 
(31 6)251  ^2761,  BNB923 

INEXPENSIVE  KAM  RADIO  EQUIPMENT.  Send 
postage  stamp  lor  list,  Jim  Brady  WA4DS0,  3037  Au- 
drey DR„  Qastonia  NO  28054.  BNB927 

USED  AND  NEW  AMATEUR  RADIO,  SWL,  AND 
SCANNERS.  We  buy,  setl,  consign  and  trade  used 
equipment.  Thirty  day  warranty.  Western  Pennsylva- 
nias'  newest  Amateur  Radio  supplier  We  also  offer 
complete  repairs  on  most  types  of  equipment.  Call  for 
quotes,  FOR  HAMS  ONLY.  INC.  [NFO  (412)374-9744. 
ORDERS  OMLY  {800)854-0815.  ROBB  KE3EE, 

BNB92d 

RADIO  REPAIR  Amateur  and  commercial,  professional 
wort,  Fred  Fisber  WF9Q,  6866  W.  Htvef  Rd.,  South 
Whrttey  IN  46787.  (21 9)72^4435.  &NB930 

SEIZED  GOODS,  radios,  sfereos,  c^m^iiirs.  and 
more  by  FBI.  IRS,  DEA.  Available  in  your  area  riow. 
Call  {800^36^363  ExL  C-6223.  8NB940 

FREE  HAM  GOSPEL  TRACTS-  SASE.  N3FTT.  5133 
Gramercy,  Cltfton  Heights  PA  19018.  BNB960 

ORP  KITS  &  COMPONENTS  only  2  stamps  for  cata* 
log.  DAN^S  SMALL  PARTS  &  KITS,  1935  South  3rd 
Westfil,  Missoula  MI  59S01.  BNB964 

PRINTED  CIRCUIT  BOARDS  for  projects  in  73.  Ham 
Radio,  QST,  ARRL  Handbook.  List  SASE.  FAR  CIR* 
CUITS,  18N640  FlekJ  Ct,,  Dundee  fL  60118.      BNB%6 

AZDEN  SERVICE  by  former  factory  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  107)5  SW  190  St,  #9,  Miami  FL  33157, 
(305)238^3327.  BNB973 

COMPUTER  &  PRINTER  USERS:  SAVEl  SAVE! 
SAVE!  Renew  yo<jr  ribbons.  Ink  for  20  to  30  re  inking 
S6-00  pJus  £3.00  shipping.  C  &  S  ENTERPRISES,  P.O. 
Bqx  561,  Qinlon  MS  39056.  SkJ  Wilson,  WB5GFM. 

BNBdeO 

SURPLUS  Huge  quantdkes.  Lowest  prices  in  Amer^caf 
Dealers  wanted.  Catalogs  $3.  SURPLUS  TRADERS. 
Box  276A,  Afourg  VT  05440.  &Ne365 

I  BUY  ELECTRON  (VACUUM)  TUBES  Magnetrons. 
Kfystrons.  Planar  TriodeSn  etc..  Jeremy  Madvin  at  the 
VACUUM  TUBE  EXCHANGE.  (60O)995-TUSE  or  fax 
at  (800)995-6851 ,  6MB9B7 

PICTURE  QSL  CARDS  of  your  shack,  etc.,  from  your 
photo  or  black  ink  artwork  500  $28.00,  1,000  S44.50. 
Aiso  non-picture  cards.  Custom  printed  cards ^  send 
specifications  for  estimate  Send  2  stamps  tor  illustrat- 
ed literature,  Generous  sample  kit  $2,00,  haff  pound  of 
samples  $3.00.  RAUM'S,  8617  Orchard  Road,  Coop- 
ersburg  PA  18036.  Fax  or  Phone  (215)679-7238. 

BNB96d 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  acces- 
sories: B raft* D* Lays,  Ouik-Connects,  Pre-Sel  mods. 
NEW  models  tor  sate.  Fiee  catalog,  C.A,T5„  7368  SR 
\m,  Pemben^ilie  OH  43450.  BNB996 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kjts,  repair  books,  plans,  htgh- 
perlormance  accessories.  Thousands  of 
satisfied  customers  since  1976'  Catalog  S2. 


CBC  INTERNATIONAL 

LOU  FftANKLI!^  KSNH  -  Owner 
P  O  BOX  31500X   PHOENIX.  AZ  850^6 


Silent  Solar  Power 


Tht  S>AV  UO  ElullHTeiVAl  yR\  "^^^r  Power  fiupfiiy  keqp-  .  ^.r 
fCpciMf  <->n  itK  jir  'ruund  Ut^  citick <»  p<>*eft youf  tff>»  Hl-  mjihui 
Mlkni  munch  C^iflb^urcutJ  ^Knbcfaar^,|K1tt«:tAE^K7l■s  A 

A«»ios«4    m.%t^  AntennasWest 

($01)3734425  'n^J^^  -^-Q^-  f^-^  ttT  ^^)f' 
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GET  ON  PACKET  RADIO. . . 

FAST  and  EASY. . . 
With  the  "PC  Packet  Station"B,PK  ^.e*..^ ,. 

f^ore  than  Just  a  TNC,  the  "PC  Packet  Slation"  is  a 
complete  packet  mdso  station  for  the  IBM  PC  tnduding; 

-  >  VHF  Radio  Transceiver  by  Motorola  <  - 
-  >  1200  baud  modem  <  -    -  >  TNC  Software  <  - 

You  just  plug  the  PC  Packet  Station  into  a  half  slot  in  your  PC,  plug  in  your  VHF 
antenna  into  the  card,  load  the  software  and  you're  on  packet,  it's  just  that  easy! 

PC  PACKET  STATION  FEATURES:  '  Fast,  easy  installation  •  Selectable,  Com  1  through  Com  4  with 
selectable  intermpts  *  Built  In  the  USA  *  The  Radio  is  totally  shielded  from  the  computer  *  Have  a  custom 
application  or  a  comrrsercial  use?  Call  us  about  Motorola  radio  modules.  Motorola  Telerretry  Radios  and 
Motorola  Telemetry  f^odems.  Dealer  inquiries  welcome. 
PKT  Electronics.  Inc.  2668  Haverstraw  Ave.  Dayton,  Ohio  45414  VotCe  and  Fax  1-513-454-0242 
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Sell  Your  Used  Gear  In  BARTER  'H'  BUY 

Call  Judy  Walker  today.  1-800-274-7373 


Heterodyne  Headache  #14^226^ 

Get  fast  relief  with  a 


magic  V  notch 

:iu1ijin4)lit!  ri(jti:ft  ^ludiu  ftllL-r 


® 


Vtagicafh  remtives  all 
heterodynes  caused  by 
tuners,  carriers^  CW, 
i-dfiiputer  RFI  and  other 
%iiniiaryR\!: 


Why  listen  lo  carriers? 
Thp  MiigitNHlcti  filler; 

•  Is  rutl  y  11  uloiiiQ  t  ic.lNiiM  u  iii  n^  k  i}eLH'S.SH  r,v^ 

-  vusily  installs  btrlween  Iht;  r%  iiitd  un 
«i!i.ltrniil  sp^ukf^r  or  lit!^id|ihiint^. 

•  canUe  knnnall  thflimf  v^hili?  ii|n-i  iiUit|t 
SSB. 

•  ^ti{iAV!ii  tilliT  u[MrriitJu[i  HI  til  Its  I  color 

•  ;ill i}u  'k \ im  tn \h nrk ans4 SSH  si gnul  iin fir r 
a  2U  til  «f  ■*  liarrier. 

•  requires  13  VDC — wiuafh  avuilitttltr  rmni 
iht  acEt^sary  jack  an  ii»lir  rif. 

}\^  clnV  mr>rtCV  heM.'k  ItilUliLlim 


$109^' S 


Shipping  a  tiandE^ng  $5.00 
Foreign  orders  Si  0.00 


j-Com    793  Canning Pkwy    Victor  NY  14564  •  t7I6)  924-0422  ■  FAX  016)  924-4555 
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We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs  $26.95 


Bright  Neon  QSLs  that  Jump  off  the  wail. 
Black  ink  on  65#  Postcard  Stock  with  six 
N&on  cobrs  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon ^  Neon  Orar>ge, 
Neon  Red,  and  Neon  Pink.  Printed  in  fonnat 
shown,  state  outline  &  logo  included  at  no 
extra  charge^  (Please  indicate  if  you  wajit 
ARRL  logo  when  ordering). 

250  QSLs  $26.9§ 
500  QSU  S  30.05       1000  QSLs  $  36.95 

plus  $3.95  shipping  U.S. 

Ham  It  up  with  all  six  Neon  cofors,  order 
the  Rainbow  Box  for  only  $4.00  more, 
You'ff  be  hard  pressed  to  beat  the  price 
wfiiEe  creating  such  STAND  OUT  quality. 


Send  your  Check  or  money  order  along  with 

(Printed  or  Typed)  Name,  Address,  (including 

Cot^nty),  Call  Letters  and   Color  of  Stock 

f  Q.  BB&W  Printing 

803  N.  Front  Street 

McHenry,  IL  60050 

Custom  Job  or  Different  Stock,  No  Problem, 

Call:  (615)  385-6005 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


SON  102  PradicaJ  Digitfif  £l«ctrofiics  Handbook  ^>  Mike  l>w- 
ff\  ii\  Cnni^ins  ntnc  Ji^tut  Ec^i  tis^J/  pmJcctN.  Di^niul  ijiiviiiis.  Ii>gtc 

20N103  Electronic  Power  Supply  Handbook  hy  /lui  R,  Sinrhur 
Coven*  mujiy  type^  tit  ^upplic*; — ^l^JiitlcrricsH  fiimplc  AC  !iupf>lic^.  switch 
mvHk  "lupplics^mj  invcnci>.  S)6^^ 

?ON104  Elecrtronlc  T«»t  Ptjulpment  Handbook  hy  Sffir  Mtmty 

dest  ami  hoioe  cJiilui^iau.  S  t A.DO 

ZD?41(^  Oigital  Logk;  Gates  and  R|p-F1ops  N  Am  A:  Sinrtair  A 
rimi  ftmnkffion  in  di$iul  dcanauci.  Ticat^  ihe  lopto  iiiC  (jlo  and 
ll^4]p|s  dimiii^v  tfd  fNm  The  Ijieetiuuii*  $I&AI 

'01CBO  Vaster  Handboolc  of  1001  Practical  Elaetronfc 

Circuits  Tikd  jod  pnncn  vuJiii  ^Jjfif  cifctut^-  $19.95 

0IP&6  Pimte  Radio  Stalioria  b\  Andirw  ndly  Tunute  in  lo  tmder- 

OtTOt  Transmfttef  Hunling  hy  Jnxfph  MaeUmd  TlMtmia  Cariee 
Rojiu  J  trmi m  finiiiiirg  :^ iniptiried.  $19*95 

03R03  fttty  Today  A.i  Daw  tn^ntm  Modem  gukfc  lo  amuttur  ra- 
[iiETtclftvfi^.  $S.50 

05E03  Rrst  Booh  of  Modern  ElectroTiTCS   Uniiiue  pmjeci^  iha: 

09D22  The  World  Ham  Uel  Dir«fctgry  by  Mikr  Wiikmi^ki  Nifw— 
2fH!  edition.  InirLiiiLit-CN  ilie  Nfiectal  intcreM  hum  raditv  }1L-1wGfk^  und 
!sli(iM<.  vuu  vklwn  and  wh^tt  ygg  emi  lune  ihcm  in.  $9^ 

09P33  Pirate  Radio  Difeetofy  hy  Gcwt^t  Zetkr  Wiiere  lo  iu«  in 
nn  Mvnct  oiic njinmrnj  <4j[(icifi^.  %13S 

T0F093 1993  Intemabpnal  Cainyook  Th^  oeu,  [94.^  toKruiiikHibJ 
CallKxd;  1Ht%  .^lilJltl*  liccft^al  radici  amoi^tirv  in  itic  i^imne^  iM- 
>t«k  Niwth  America-  ll  timien  Stmih  Ammco.  Eumpc^  Afncx  Avlx 
Luii  the  i^nfi;  am^a  (eicluMvt  «)f  Hziriii  ami  jiit  I'S.  p4ih«c^^.inftiri. 
S29.95 


lODDS:^  19^3  North  American  Callbook  The  \^^y  Hmh  Aitiertcjin 
CallhQ(.>l<,  Liht^  (.lie  culi^i,  EiJiti!:^.  jnJ  JidJrt'i'^s  irfni'niulion  far  50fl.l,)[)i)+ 
licensed  fadiu  aifUHeuni  iJi  yll  L'Liuniricis  cit'  Ntijtb  Amcritii- 119.93 

05H24  Radio  HartdlJOOk.  23rd  Ed,  /n  Wmhm  I  art  WhSM  84f) 
pai:f>  Drctvr)'Uiin{:  vmu  ^aftlfd  lu  ioow  obmil  radio  cornniMnk'^ioQ- 

02B10  H«ilii  fiotttilgiA  frr  Trm-  Ptr^ut  KI^TF  124  pase  inn^nnaJ 
tuoof^p  pi  the  HcjUi  Company.  [iKH^e^  fl]afl>  (pud:  fncnHrk^  coENfibuvd 
by  kniE4inK  Ikothkit  cmpknce^  S93II 

10DF92  1993  Catlbooh  Supplement  An  uptktt  i^tftc  1991  imcoEk- 


t2E76  Basic  £lectron[ca  Vrtpar^d  h\  thf  Hnreau  ofPfarui 
PcrMm/iH  Covers  ihc  imponarvi  i^pccts  uf  iipplial  clmroak!^  aad 
^lectevnics  tomnwinkmiyiiA.  $10.95 

iaE41  Second  Levet  Basic  Etectronlcs  Pnpand  by  ihc  Hh- 

Irctjti'iiicrit  tifthc  mtire  jiiv^ici^d  kvtis  orjippiicd  electronics.  $9.9S 

01D45  The  lltustraied  Dictionary  of  Electronics,  5th  Ed  ^v 
Rti/uu  i*.  Turner  &nd  Sam  GiMUuu  Amfjihainiivc  list  of  abbicvlEk- 
t^£>n^.  and  upfvndices  luckt^i  With  ^tlwmatic  syrntKils  and  conver- 


20NCI9T  Wott-Often  Mwdid  Radio  Diagrams  and  Servio- 
Jng  Information,  1926-1938,  Volume  One  amptieii  in  MJt, 
HhtmttM  Ab  Jtlvaki^V  tc(sfWi  fpr  iifi>tKW  invpU-cd  in  Viaia^ 
RjfelKi  nrdjomiKKL  %t  L95 

20NQ96  How  To  Read  Sctiemalic^  (4Lh  Efl)  M  DiMmU£. 
fffrrittftum  Wtiata  for  dw  beginncf  in  electranks,  but  H  afao  cmi- 
Lutn:%  (nrofmotipa  ^:iluai3lr  lo  the  hoMsvi^  and  cni^incciiit^  i^hni' 
L'iad,  $I-I.9S 

20N097  Hadfo  Operator's  World  Atlas  by  \Vaft  Stifistut, 
WfK'f*  Thh  is  a  cotnpacl  1 5*7).  dciLiik-d.  ^tml  coitipreheftsivc 
wprltl  ados  dc^ijined  to  be  a  con>tiwi  ik-^-k  fop  tnmpaiiitin  for  radio 
ppcrutitrs,  1 17.95 

SOMO^O  Secrets  of  RF  Circuit  Design  hy  Jftnepli  /  Curt 
WriHi:!!  in  cktir  niin-ietljiiiciil  luniiuugc.  lov'cfs  evei'yiiiing  frpm 
unl4:nnLis  1p  imrivistoft,  $19»5I> 

SON'IO?  Ham  Stuff  A  compnchcnvi^'C  tTiJ)Cf  ^  ^uidc  ami  dincctu^ 
ry  519.95 

20N109  73  Mag^rne  Index  1960-t9S0  A  con^fert  indci  io 
€%xry  artick  published  jn  7.i  Xtti^mzfur  ihnnAfh  l99flL  Book  t!5.M 
IBM  ^hwait  ivpecify  type'iSie.DO 

20N110  Product  Reviews  Since  1945  Drkldik  3a  wtiet  m 
ftitAvm,  Btmk  ILL95  IBM  S^Wmoft  123  I1«.Q0 


SHORTWAVE 


0655?  1993  Passport  to  World  Band  Radio 

by  International  Broadcasting  Services,  Ltd 
Youli  g&t  the  laiQSt  station  ^nd  lime  grids. 

03S11  Shortwave  Receivers  Past  and  Pre- 
sent edited  by  Frod  J.  Osterman  Guide  lo 
MCK  stiortwave  receivers  manirfactLtrEd  in  ihe 
last  2D  years  The  Bluq  Book  of  sliortwave  ra- 
dio value.  SOS 

07fi25  T^e  FTTTY  U«twi«r  by  Fred  Osterman 

New  an>d  expanded  This  spedsitzed  book 
omivtes  issues  1  thfough  2S  of  the  RTTV  Lis- 
tener Heii$leflftr.  Contains  up>itMiaie<  hard- 
to-nnd  Inldrmatioii  on  advanced  RTTY  and 
FAX  monitor^  lechOtQuel  and  freqyenott, 
St  9.9^ 

03C09  Shortwave  Clai^destJne  C<ytfideniial 
by  Ger^  L.  Dexter  Covers  aM  clandestrne 
broadcasting.  coMntry' by -country:  te!Es  fre- 
quencies, Dthsf  unpuh]isHed  irrfofmati^onr  spy, 

insurgBnls,  freedom  fighters.  rabeL  anarchist 
radio,  secret  radio.  SB.^Q 

03^221  US  Military  Communications  (Pert 

1J  US  Miiitary  communication  charneis  on 
shortwave.  Covers  freqyenciesH  bacl<grownd 
on  poirtt'iO' point  irequendes  tor  the  Phflip- 
pines.  Japar>  and  KorDa.  Indian  and  Pacific 
Oceans,  and  more.  $12.95 

03M222  US  Military  Communications 
(f>ar12)  Covers  US  Coasi  Guard,  NASA.  CAP, 
FAA.  DeoL  of  Ertei^y.  Fedefai  Efnerg&ncy 
ManBgerT>erFt  Agency.  Otsaster  Ccurmniica- 
lions.  FCC,  DepiL  o(  JusWe.  From  14  KC  to 
9073  KC.  SI  2-95 

03M223  \m  imtafy  Cofilfmir^catfofis  (Part 
3}  Compjel^  Ihe  vast  overall  trequency  list  of 
US  Military  services,  from  S^3  KC  lo  27.944 
KC.  S12.9S 

D9S42  Ttie  Scanner  Listener's  Handbook 
by  Edward  Soorrtre  N2BFF  Get  the  most  out 
of  your  scanner  radiOn  $14,95 


llTBfl  Tune  in  on  Telephone  Cells  by  Tom 
Knojtei  K2AES  Fonnatted  as  a  frequency  list 
with  detailed  description  cl  eacti  s^iririce  artd 
Its  iocauon  iin  RF  sped  rum.  Si  2.95 

03K2Q5  Guide  to  Radioteletype  {RTTY)  Sta- 
tions by  J.  KlingenTuss  Updated  i:H5cik  covers 
ati  RTTY  stations  from  3MHz:-30MHi.  Press. 
Miliiary,  Commcrciai,  Meieo,  PTTa.  em- 
bassies,  and  more.  Si 2.95 

t1ASit>  Air  Scan  Guide  to  Aefonautfcal 
Communications  {^Ih  Ed-)  by  Tom  l^neiiel 
K2AES  Mosi  compiehenstve  guide  to  monilor- 
ing  05  aertrtauttcal  communalKins^  Covci^ 
ah  Canadian  land  airport s  and  seaplane 
basefr*  pka  isiings  lor  Central  America,  the 
Cnrtitwon-  Noitii  Adardic.  and  ihe  PaOltc  Tei- 
i^ortes  SI 4.95 

15A0D2  Scanner  and  Shortwave  Answer 
Sook  by  Bob  Grove  Most  frequently  asked 

questions  by  hobbyists.  Si  3,95 

07A86  Aeronauftcal  Communlcationa 
Handbook  by  Robert  E.  Evans  Exhaustive. 
sciiolarJy  ireatment  of  sliortwavo  aoronauticai 
listening,  SI 9.95 

11RF13  Tlie  Top  Secrer  Registry  Of  US 
Qoveminenl  Radio  Fre<quenciea  (7lh  Ed.} 
by  Torn  Knertel  K2AES  This  scanner  directory 
has  beoofne  t^e  standard  rGlefSnoo  source  lor 
frequency  and  t^^ex  mponant  eifcjmatiOfT  re- 
lating 10  itie  commyracaticvis  of  tederal  agen- 
das. S1<9.9^ 

1tF52  Ferreirs  Confidenllal  Frequency 
Lisl,  Hew  Revtsed  Edition  complied  by 
AG.  HaJligey  Ail  frequencies  tfom  4  MHz- 
28MH£  covenng  ship,  emtrassy.  areo.  Voimet. 
Interpol,  numbers,  Air  Force  One/Two.  mote. 
S19.5Q 

11SR97  National  Directory  ot  Survival  Ra- 
dio Frequencies  by  Tom  Knelt&i  K2AES 


Handy  and  condse  reference  gufde  to  high  in- 
terest communications  frequencies  required 
bysurvivalists.  SB.95 

118M11  Scanner  Modification  Handbook, 
Vol.  1  by  Bill  Creels  provides  33raigiii forward 
step-by-step  instructions  for  ejtpanding  Iha  op- 
emting  caisabJlilies  ol  VHP  scanners.  Si 7. 95 

11EE06  Guide  to  Embassy  Espionage 
CiMlimunlcations  tiy  Tom  Kjieitel  K2AES 
CanrSd  and  probing  examination  ol  woddwiide 
embassy  and  tatieged)  espionage  cofrvr^ini- 
cslions  ^yitom?  snd  ne^wocfts-  $19  95 

15D93  1993  Shortwave  Df rectory  (Stti  Ed.} 
t^  Bob  Grove  Extenssvely  revised,  the  new 
1993  ShCKtwsve  Oirectory  ts  tfie  c:orrsummate 
DXe^s  tnUe  for  the  first  30  MHz  of  radio  S|>ec- 
muTu  i^to-date  and  accurate.  S2i  ,95 

2OM0g4  A  Rick  of  Wic  Switch.  1930-1950  by 
Morg^an  E,  McMahon  Discover  Ihe  fast-grow 
rng  hobby  of  radio  coliecting.  S^.Q^ 

07Ra6  World  Wide  Aeronautical  Con^muniH 
cations  by  Robert  E.  Evans  Aircraft/Air  Traflic 
Control,  Aircrait/Company  Operations.  Avia- 
tion Weather  Broadcasts.  Aeronautical  Flight 
Tests,  Woridwlde  Mifitary  Air  Forces.  Aero 
Search  &  Rescue,  Aero  Law  Enlorcemenl 
NASA  Flight  Support,  Aero  Tefms  &  Abbrevig- 
lions  and  Aero  Tactjc^  Identificfs.  S6.^ 

1 1T89  Scanner  Modmcation  HffiKttioolt  VgL 
2  by  Bil  Om^  Here  it  is-^  companion  to  Voi 
I,  In  fact  Vtf  2  fia&  a  set^km  that  pro^mjes  htv 
pvoved  approaches  and  updated  techniques 
lor  the  mods  in  Vd.  t.  There's  ^a  new  exdijng 
rnocfilcaiions  Idr  popUar  scanners.  51 7.9S 

03R01  World  Press  Services  Frequencies 
(RTTY)  Hew  Sth  Ed  A  comprenenstfve  manu' 
al  covenng  radioteletype  news  monitoring— 
coniarns  all  inlorma lion— antenna,  receiving, 
terminal  units,  plus  three  extensive  trequency 

lists,  sejs 


SOFTWARE 


04M54  QGTE  Morse  Tutor  fnm  hqiiniKT  lo  £k< 
tr:i  Erixs^itn  easy  >cll-pj«:L:d  Icssoeih.  CutJc  '^fhred.^  from 
1  to  Dvcr  ]IHI  uurd«  per  mirtuti:.  StitnJuriJ  or 
Famswwh  JiMKle.  AiljuMalalc  tnrtc  frei[ij:enc]r.  Create 
yoiiro^vn  (JriCl.s.  prLiL'ticc  Ltr  iii;:Uiui  ^Kum;;.  EK]hinscun- 
f[irirt  EO  I'CC  r;:tjuiri;riiiL'ii[s.  5  1/4"  nu])\>\  lor  IBM  PC, 
X  T  M.  PS/2  nr  tM  i  i>pm  ili  it-N,  $  I  V>?fl 

04MS5  Advanced  Edhfon  $>VJS 

Z0M021  No  Code  Ham  Radio  Education  Pack- 
age Compwi^  >^i:ilEi>^^e  i^jcia^.  tncluiks  cii^mpuur 
aided  inMnicliian  MuflVi^ia'  ilBM  izompjtlibkj.  2110 
pa^  Hiim  IUIjii  ll^iiJhtmiL  i^M 

20NQ22  Ham  Operaior  Education  Package 
Co^uicr  »iihiAsFc  ^i«ti2i^«  file  IBM  comipaiJNir 
Asa  vtA  aQ  (pe^iom  for  sll  licvnic  cbsfc^,  pitn 

juj  fipiai  U-^y  ^pm  SJ9,95 

Lanze  Code  Proq^wm^^AvmtHW  on  s  lur  mtk^ 

tnctpeafi\t  cumfd^  ^u>}\  ^uidr  cnk  pni^niifa  iir 
ImnIi  ihc  CM/I !H  CirniimnkTcs  iind  iltc  IBM  cvflipdi- 
WtN-  PnwnuTK  tfwbde  ufxijc^d  FCC  k|Otf^kiitv,  miiUj- 
[He  «:hnicc  uitvwflS  l^urniuLs,  MjhcmuiK^  ^ymtiob,  di- 
b^whn  will  ^imulaied  E  Vtj  'Minnplc  \s%i. 

IBM  Pant          Cammndon^  Pimf  Price 

NcTvitc                iBMOt          COMIM  $14.95 

Tech                  IBMil2         C0mi2  $14.^5 

Geiwnil               m\m         COM(B  $14-95 

AJviincc               IBM04          COMIM  tI1».95 

lixird  ( New  Pool  1 1 BMOS         COM(J5  £  19.95 

IBMOe^  COMOg  IBM/Commodore  Tech  No 
Code— tame  Code  Program  Ct3^^tui^^  yll  ik 
ayilion/cJ  FCC  m»eMit*%  odid  afl^we^  tii*d  m  icving: 
frmnulsH,  vchcroalk  vvniKfl'-.  Jra^rams.  and  stmpfc 
ic*i  fcT  p^MEi^  ttie  new  Technician  "So  Code  Iil::c^^c, 
124.95 

ieM97  Afiwleur  RkIo  Pwn  97  Rules  {nclisdes 
bipd:9Vil  ne\i*«J  ConmiH^wfl"'*  Rdtcv  Sepnettilw  K*. 
I9i»  5  Ur  di>L  IBM  nMWMitik  oih .  tl J5 
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mapaa.  ii|K[»4ik  Rf4i  f  sinKl 

i^-dti  Kn  WcmK  Li'nlcilinedH  Qvu  on  badi.  form^ 

^iinlcd  cput.  Schcnuiic*  H  itttm  fui^ertipbi.  L>cit 
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j|€%b|o)(j; 
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GEN'ERAL 
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ARRL BOOKS 


AR1 993  ARRL  1993  Handbook  (TOttr  Ed.)  ^9 

chapters.  ftMrirrini;  2,1 0(»  lahFeii,  fi^aines  :ind  chEins. 
ConiprtffienNPve.  well  organ 3 /.cd  and  yffordublc. 
$25,f>U 

AR10B6-4  ARRL  Operating  Manual  (4th  Ed.) 
IntoniiiiEinn  tsn  htjw  to  niiike  the  best  u,se  of  your 
stjTion.  intlLditt^:  inierfjcing  home  coiripuit^ns. 
OSCAR.  VHF'IJHR  $I8.I>U 

A  HOI  94  Antenna  Compertdium  Vol.  1  Mate- 
rial^  o]]  vrnicQJii,  quads.  loup?i.  >'agis,  reduced  sixc 
iinteimu.^.  byJons.  Smiih  Chad\  .inteim:!  polLiri/ii' 
uon.$l(*.M) 

AR254S  Antenna  Compendium  Vol.  2  Cov- 
ers venitidn.  yu^is,  quu(3?i.  miihibiind  und  broad- 
bund  ^y,^icn)S,  iintetiFiu  st^lccii^in.  $11,00 

AR4077  Antenna  Compendium  VoL  3  More 
vcrtJcah.  ya^k,  quads,  pJus  Joops,  ^irrays,  mobile, 
dircution  rindJn^.  tunirodcd  currenis.  corttpiiicr- 
i/ed,  infiiiiilation,  overl-uadH,  pJu?^  4(1  nevt'  u nicies 
fur  beginii£r';fi  lu  jdi'^nccd,  $14.00 

AR2€2@  Companion  Software  for  Antenna 
Compendium  VoL  2   5  1/4"  MS-DOS  floppy. 

AH04S8  W1FB-S  Antenna  Noteboolc  hy  Dima 
fyeMtur  IVIFB  Gci  the  best  perform unoe  oji  of  jr- 
obinjTijve  wine  iiiatiffiiTiELs  und  vertic^ilifi.  Build  luncrs 
andSWRhridLtes.  $y.S(J 

AR0348  QRP  Nolebooh  ^.v  Dmia  f}cMaw 
^HFfi  PPL-scTiis  construction  projects  for  the  QRP 
openiHjr  $!>.50 

AR4141  W1F9's  Qesigr)  Notebook  hy  thMi^ 
Dt'A/rfU'  WiFH  Filicrd  with  sijtiple  pntcticu!  projctl-L* 
ihat  c.-un  be  hujjt  usin^;  readily  a^^^iilable  compo- 

ncniv  and  ainuaioii  iiurhJ  tutits.  SJD.IKJ 

AR22Qa  Antonna  Impedanp^  Matatiing  hy 

Wift'rcti  jV  Ciinm  MoHi  comprchcnjii^t  bonk  ivrit' 
(en  OH  uNiiit;  Smith  CEiarls  in  solving  imped lliicc 
match  tug  pn)hleiiib.  SlS.lM^ 

AR0402  Solid  Stale  Design  Good,  basic  inlor- 
inLttionn  cfa'uii  desf^nji  atid  applic-aiioiif;:  dciit-Tip- 
lioiis  of  neti^i^-erjL  transmit tcni.  power  supplies,  and 
lest  eqtaipinfni.  Sl2,iHJi 

AR3193  Weather  Satellite  Handbook  (4th 
Ed.)  hy  f)r.  Ridph  TunK^iri  WRHDQT  Bx poinded 


and  revised  to  reflect  (odiiy^s  wcafhcr-fas  sittellite 
teehnoEogy,  520.00 

AR3Z90  Companion  Software  for  Wearher 
Satellite  Handbook  5  1/4"  MS  DOS  Hupp>. 
$10,0(1 

AR3291  Now  You'ra  Talking!  All  You  Nali 
To  Gel  Your  First  Ham  Radio  License  (2nd 
Edition)  A  complete  study  guide  for  the  Te^^hnj- 
car  and  Novice  wriitcr  cjtaiTi.  Practiciil  inhTrmaiion 
every  bc^iinnef  needs  is  written  ckurly  and  simply 
atid  ins  uiuli  doses.  SI  ^.(Ml 

AR3292  Your  mtroduction  to  Morse  C<»de: 
Practice  Cassettes  Kit  incJL3dc5i  two  9<)  tninute 
cassesie  lupes.  Prepares  you  for  the  S  WPM  Mor>ic 
code  exam  to  eam  yOur  Novii>:  liitfiiiie  or  :tdd  higii- 
fmquertcy  worldwide  cnmnmnicaiitms  privileges  to 
your  code-tree  Technician  Ittcnsc.  $10«{}0 

AR0437  ARRL  Repeater  Directoiy  1993- 
19&4  1 9^000+  ]iiitJn*;fi  witfi  dij^ipciitcr^*  bandplann, 
err  CSS  (PL^TMij  tone  chart,  frequeJicy  cootdiila- 
tors.  ARRL  special  service  cJubs.  and  beacon  list- 
m^  from  \<\MH/.  to  24GH/„  $6.00 

AR1033  The  OXCC  Cofnparift^n  %  Jim  Keur- 

man  KRIS  S\Klh  out  iit  simple,  siraightfnrward 
tern^s  what  you  need  to  be  a  ^ut■^:ess^ul  DXcr, 

AR1250  Log  Book-Spfi^l  $3.50  * 

ARA341  Interference  Handbook  RFl  sleuth  s 
experience  in  i^ulv'jn^  interference  problems. 
SllOU 

AR2197  ARRL  Data  Book   VciluaNc  aid  id  the 

RF  desijiti  etigineer  tcchidcian,  rjdio  anuaieuri,  aJtd 
experimenter,  IlLOO 

AR2960  Transmission  Llrte  Transformers 

(2nd  Ed.)  hy  Dr.  Jtrry  Sevhk  W2fMf  Practical 
desijinN  and  specific  inform^tiiuai  on  construction 
leclmtque^i  and  sourceN  of  niateriaL  $20,01^ 

AR04 1 0  Vagi  Antenna  Design  A  Nttm  Rtidia 
series  po  tithed  and  ex  poinded  by  Dr.  Law^un. 
$15.01J 

AR2171  Hints  and  Kinks  Idejs  fbr  seiting  up 
ytmr  gear  for  comfortable,  efficient  operation. 


ANTENNAS 


20NlOa  The  Easy  Wire  Antenna  Handbook 
hy  Davi^  luiiram  K^TWJ.  Gives  you  all  of  the 

needed  diiiK^nsion?;  for  J  full  r'jrtge  of  easy  to  build 
and  creel  "sty  wires."  SM*50 

10A34S  AN  About  Cubical  Quad  Antennas 

i^v  Wilfiam  Orr  und  Stuuri  Ctnvan  'The  Classic"' 
on  Qiijid  ttesi^n,  theory,  constnjction.  operation. 

New  (eed  and  niarcbinj!  systems.  New  data.  Jl  l.fl5 

01A70  Practical  Antenna  Handbook  ^v 
JfjXfph  J.  Curr  Desii|!n.  builds  modify^  and  iti,suilJ 
yourow]]  gntennu.^.  $22.95 

UHF/VHF/PACKET\ 

01PS2-2  The  Packet  Radio  Handbook  (2nd 
Ed,}  by  JvniHiuin  L  Mayu  KR3T'\,.\.ht  defiuiiive 
guttle  It)  Jiinuscur  packet  operation/"-  Gwyn  Reedy 
W ] BEL  Only  $16.SS 

S0M019  U.S.  Repeater  Mapbook  hy  Wiilititrt 
Stttiih  f),%\iQS  ITte  Guide  for  i ravel inji  radio  atna- 
teuFs.  19.95 


10A342  All  About  Verticle  Antennas/n 
Wiifitim  Orr  Compreliensive  coverai^c  of  amateur 
communicaiions.  $10.9S 

10A345  Beam  Antenna  Handbook  hy  wnnarn 
Orr  ami  Sinun  Cawttn  Evcryiliiuii  you  need  to 
kiitiw  ahoui  beam  design.  cotintrirCEion.  and  opera- 
tion. Sn.9S 

10A34G  Simple.  Low-Cost  Wire  Antennas 

For  Radio  Amateurs  hy  Wiffmfn  Orr  tmd  Stuurf 
Ctnviitt  AH  New[  Ijow-cost.  multi-band  anicnnas; 
inexpensive  bcam.s+  "Invisible"  ^cilennai^  I'lv  hatnit 
in  "tou^h"  locations!  Mew  data.  $11  ^95 


09V11  The  Basic  Guide  to  VHF/UHF  Ham 
Radio  by  Etlwiird  M,  NaU  PfOvides  a  first  rate  in- 
tncMJu-ttism  (o  (he  2,6  and  1.25  meier  bands  as  well 

as  2.1,  .i;.  and  7<)em,  %^M 

03R02  RTTY  Today  hy  Dave  lucrum  K4TWJ 
Mosi  coiiiprchcnsive  RTJV  uyide  ever  puHished. 
$«.S0 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  byJhn  Cruhhx  Gcar:d  (o 
iiiijke  ycm  a  more  knowledirable  participant.  SKoO 

01A37  Shortwave  Listener's  Antenna 
Han  d  hook  Pnl  mer  jji  ten  na  theory-.  $13.95 

0SC25  Basic  A.C.  Circuits  A  stepby-step  ap- 
projL'h  (hr  rJie  bei!inniti|!  student.  $24.5(1 

?DH018  Technician  Clas^s  License  Manuals 
New  Ho-Code  by  Gfirdan  IVV.v/This  bvn±  cyvers 
everylhing  ytni  need  to  become  a  Technician  Class 

Harn,  liveF>'  question  and  answer  on  ibe  entioiina- 
tuMts  IN  foujid  in  this  one  book.  FCC  Fornt  610  ap- 
p]icati[)n.  SV.VS 

20N1D0  Electronics  BuJtd  and  Learn  (2nd 
Ed.)  by  ft  A  Ftufiftd  Combines  theory  and  pnwjtice 
so  (hat  you  can  "1eam  by  doing."  $1  S^O 


20N092  The  Wonderful  World  of  Kam 
Hadio  hy  Hit- hard  Skidrit.  Kfi4LCS  Simple,  claar, 
and  fun.  Entmduccs  younii  people  to  iintnteur  radio. 

20NO@9  Digital  Electronics  Profects  for 
Beginners  hy  Ow^fi  Hi:thtrp  Contains  12  digi- 
tal electronics  projects  suituhle  for  the  beginner 
to  build  with  the  minimum  gf  equipment,  $12.50 

AR2871  WiFB's  Help  for  New  Hams  by 

Dfttii^  Di'Mu^i-  W!FB  Complete  for  the  newcomer. 
Put  tojiether  a  station  and  *iei  on  the  air  $10.00 

AR2286  First  Steps  in  Radio  hy  Daa^  DeMmv 
WIHf  Series  of  QST  articles.  $5.00 


AH3169  QRP  Classics  Compilation  nf  ARRL 
publications  on  buildin*;  receivers-,  tr:ln.^mi tiers, 
transceivet>{,  itctessttries,  |12>00 

ARRL  License  Manuals  Complete  FCC  ques- 
lion  putils  with  an^^ers. 

AR2375  Technician  Class  S6,fK} 
AR2383  Ge  neral  C lass  %(tM 
AR0 1 66  Ad va  need  Cias*  $6.  m 
AR2391  Extra  Class  ^.m 

AR3185  The  Satellite  Experimsnier's  Hand- 
book, {2nd  Ed.)  hy  Manm  i'kiYiduj]'  K2UHC  Ex- 
panded and  revised.  Ftjcusin^  on  satetlltes  built  by 
and  for  th?  intefnailonul  radio  amateur  con^munity, 
S20.00 

AR2456  FCC  Rule  BooK  (9tll  Ed.)  A  must  for 
every  jKtive  radio  amateur.  S'^.IJO 

AR2103  Satellite  Anthology  The  latest  infor- 
mation on  OSCAK-s  9  through  13  as  well  as  the  RS 
saieUitein.  the  use  ot  digital  modes,  track Inj;^  iinien- 
nas.  RUDAK.  microcomputer,  and  more!  $5.WI 

AR28&3  Space  Almanac  hy  Amhmy  R.  Cunki 
KJKXK  Reeent  news  from  space.  $20,00 


AR2030  Your  Gateway  to  Packet  Radio 
(2nd  Ed.)  Tells  everything  you  need  to  know 
itbout  this  popular  new  mode,  $12.00 

AR20a3  Complete  DX'er  {2nd  Ed.)  hy  fityh 
LiKlvr  W9KNI  Learn  how  to  hunt  DX  and  obtain 
hard^o-i!ei  QSL  tanJs,  $12,00 

AR2065  ARRL  Antenna  Book  The  new  16th 
Fjdition  represents  the  best  and  most  hljihly  rejiard- 
ed  informafion  on  antenna  fundamentals,  trjinsmts- 
sion  lines,  desi^fn,  and  construction  of  wire  «inten- 
na.^.  $20.00 

AR3293  Morse  Code:  The  Essen tiat  Lan- 
gyage  hy  L  t^eicr  Carron  Jr.  WJDKV  E.'Kjy'4\-ui^d 
and  PL-vised  in  its  2nd  edition.  How  lo  handle  dis- 
tnsss  catls  heard  not  only  on  the  harnbands  but  on 

mariiinie  xind  aircraft  frequencies,  $6.00 

AR4114  Low  Profile  Amateur  Radio  For  the 

ham  M/ho  lives  wbcrt;  antennas  are  frowned  upon. 
From  hidinj:  your  liintenna  to  operaicng  with  low 
power.  TTiis  book  tell.'^  you  hc5w  to  ^ei  on  tlie  air 
using  these  techniques^ — and  others — without 
C£il  ti  a^  attention  io  yourse]  f.  S^O^ 


CODE  TAPES 


73T0 5  "Genesis"    S5,95 
s  wpm    This  beginning  tops.  iJiltes  you  through 
the  2f>  letters.  10  numbers,  and  necesfiury  punc- 
tumion,  contpfete  with  priicticc  every  step  of  the 

way. 

73T06''The  Stickler"  S5J5 
6+  ivpm — This  is  the  pnKitit;c  tape  Tor  those  who  sur- 
vived tJie  5  wpni  tape,  and  it's  al.so  the  tape  for  the 

Novice  and  Technii:ian  Eiuenses.  It  is  uotnprised  of 
one  solid  hoiir  of  code.  Characters  arc  set  at  l.'^  wpm 
4Uid  spjced  ut  5  wpm 


WAYNE'S  PICKS 


73T13  "Back  Breaker"   S5.95 

13+  wpm — Code  groups  again,  at  a  brisk  13+ 
wpm  so  you'll  be  ncally  at  ease  when  you  sit  down 
in  front  of  a  steely-eyed  volunteer  c;iamincr  who 
stiirt:s  sending!  yoo  plain  lEtti;:ua^e  ank  ai  only  \3 
p^r, 

73Tao  "Courageous"  $5.9S 
lfi+  wiHn  ConjLfalillalions!  Okay,  the  challenge  of 
code  is  wh;jt's  jioticn  yoo  this  far^  so  don'l  quit 
now.  Go  for  the  extra  tla-ss  license^  Wc  send  the 
code  fusier  than  ^0  per 


SSS756  Warnmgl  The  Electricity  Around 
Vou  May  De  Hazardous  To  Your  Health  hy 
FJien  Su^iirmiUi  An  invaiuahle  guide  to  Ihe  risks  of 
clccinomai'neiic  fields  and  steps  you  can  take  lo 

pntscct  yourself  and  your  family.  $1  LOO 

£066751  Dumljing  Us  Down:  The  Hidden 
Curriculum  of  Compulsory  Schooling  /),v 
John  Gatio    If  you  enjoy'cd  "'Decliife  WaJ"",  you II 


enjoy  ibis  {3 1  so.  A  Wayne  Green  recPin  mended 
reading.  $9,!?5 

"We  The  People"  Declare  Wad  On  Our 
Lousy  Government  hy  Wuyn^  Green  A  "n>ust 
read"  for  every  American  taxpayer.  :^olulions  to 
every  problem  faeint^  our  government  loday, 
$12,55 


I    Uncle  Wayne's  Bookshelf  Order  FormT 

You  may  order  by  maiL  telephone,  or  fax.  All  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  delivery. 


Item 

Title 

Qty. 

Price 

Total 

_ 

1 

SHIPPING 

TOTAL 

SHIPPING 

U.S.  orders  shipped  UP  Si  (Alaska  &  Hawaii  shipped  via  nnail,) 
Airmail  to  Canada  and  a  If  overseas  orders  FOB  Peterborough,  NH, 
Make  checks  payable  to  '^Ur^cle  Wayne's  Bookshelf/ 

Name    . 


street 
City  _ 


State 


Ztp 


TOTALS  

□  AE         □  MC 
Card  # 


QCheck/Money  Order 


QVISA 


Expiration  Date 


Telephone:  {603}  924-41 96     {800}  234-8458 
I  FAX:  (603)  924-8613 

Maif;  Uncle  Wayne's  Bookshelf,  70  Route  202N, 
|_         Peterborough,  NH  03458 
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Number  27  on  yoiif  F#0dt»ack  card 


Random  output 


David  Cassidy  NIGPH 


ARRL  At  It  Again 

Once  again,  I  am  forced  to  inform 
^^Qlt  of  !tie  sneaky  goings  on  down  tn 
Newington.  Like  so  many  of  their  ac- 
lions  tn  the  past,  actions  made  on  your 
behalf,  you  won't  be  reading  atraut  this 
In  QST.  I  sure  do  wish  I  didn't  have  to 
keep  doing  this,  but  I  feel  that  it  is  im- 
portant (he  amateur  radio  community 
gets  an  accurate  picture  of  the  organ i* 
zation  that  supposedly  represents  all 
of  us. 

As  you  may  remember,  (he  FCC 
now  has  authonzaiiofi  10  attow  a  pri* 
vate  organiiaiion  to  administrate  tfie 
issuing  oj  special  club  and  miJilary 
cailsigos.  The  rules  state  that  any  or* 
ganizatior)  seeking  (he  rig  hi  to  issue 
these  special  caltsigns  musE  {amor^ 
other  requirements)  be  tajf-exempt  un- 
der the  IRS  educational  designation 
arKl  exist  for  the  purpose  Ol  fuithert ng 
the  Amateur  Radio  Service,  demon- 
strate that  its  membership  constitutes 
at  least  1%  of  FCC- licensed  operators 
(that  would  be  about  6,140,  as  of  this 
wrilirg),  and  process  appiications 
without  regard  to  race,  sex,  religion, 
nationai  origin  or  membership  status 
in  any  particular  organization.  Pretty 
simple,  right?  Not  according  to  the 
ARRL. 

The  ARRL  (surprise,  surprise) 
Ihfnks  they  should  t>e  the  only  org^nl- 
zaiion  allowed  to  issue  these  oaJt- 
signs^  TTiey  tried  to  gel  the  law  wrftten 
in  such  a  way  that  would  exclude  all 
other  or^nizations.  but  iheir  sneaky 
tactics  were  discovered  in  the  nick  of 
time  by  Fred  Maia  W5YI,  Fred  got  the 
wording  changed,  much  to  the 
League's  chagrin.  Oh,  you  never  read 
about  that  in  OS77  Must  have  been  a 
computer  error,  because  Tm  sure  the 
ARRL  woLfld  have  made  every  en- 
deavor to  inform  their  members  of 
such  an  important  issue. 

The  FCC  received  a ppii cations  lo 
issue  club  call  signs  from  five  organiza* 
lions:  the  ARRL.  W5YUVEC  (whose 
tax-exempt  status  has  been  atx^pted 
by  the  IRJS.  but  a  number  has  not  yet 
been  issued),  the  Quarter  Century 
Wiretess  Association  (remember,  it 
was  the  QCWA  who  ticked  off  the 
League  by  ojming  up  wth  a  simple. 
eleQant  arvd  workable  no-code  propos* 
al*  which  effectively  kided  the  ARRL's 
convoluted  and  complex  plan),  the 
Southeastern  Repeater  Association 
and  the  National  Amateur  Radio  Orga- 
nization. On  August  6  of  this  year  the 
ARRL  also  tiled  a  24 -page  "Opposttion 
to  Requests  for  Designation  of  Certain 
Entities  as  Club  and  h/lliitary  Recre- 
ation Station  Cali  Sign  Administrators, ' 
In  this  document,  the  ARRL  objects  to 
all  four  competing  organizations'  appli- 
cations. 

ihe  League  doesn't  like  W5Yt-VEG 
because  their  tax-exempt  status  has 
not  yet  t>een  issued  The  League  also 
objects  to  the  (act  that  W5YI-VEC 
changed  its  cofporate  status  from  two 
divisions  of  the  same  company  to  two 
separate  corporate  entities,  one  of 
which  is  to  be  tax-exempt.  Vm  sur- 
prised that  the  ARRL  used  this  flimsy 
objection,  si  rice  it  is  similar  to  what 
they  had  to  do.  as  publishers  of  li- 
cense testing  literature,  when  they 
wanted  to  start  the  ARRL-VEG  (anoth- 
er time  in  the  recent  past  when  the 
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League  tried  and  failed  to  block  a  If 
other  organizations  from  participation). 

The  ARRL  doesn't  tike  QCWA  be- 
cause it  is  a  sociai  ctub  and.  according 
to  Newington,  is  organized  lor  plea- 
sure and  recreation  rather  than  educa- 
tion. The  League  also  mentioned  that 
It  doubted  the  QCWA  could  handle  the 
assignment  ot  club  callslgns  with  a 
single  employee. 

The  Southeastern  Repeater  Asso- 
ciation is  being  blackballed  by  the 
boys  in  Connecticut  because  they  ffled 
theif  application  by  fax  ai  a  time  when 
the  FCC  offices  were  closed  lor  the 
evening  The  League  atso  states  that 
a  facsimile  transmission  does  not  con- 
stitute a  legaJ  signature,  and  that  the 
SRA  doesn't  have  the  required  1%  of 
all  licensed  annateufs  as  members. 

The  ARRL  questions  The  National 
Amateur  Radio  Associahon's  claimed 
membership  of  over  7,000  and  its 
function  as  anything  more  Ihan  a  very 
limited  magazine  publisher,  subscrip- 
tion to  which  constitutes  membership. 

This  move  by  the  ARRL  to  block 
any  other  group  from  administrating 
any  part  of  amateur  radio  is  no!  new. 
Time  and  time  again,  the  League  has 
spent  your  dollars  to  fight  theif  own 
personat  battles  and  agenda,  OnJy 
when  the  League  is  successfut  do  the 
members  hear  about  how  the  all- 
krvowing  and  benevolent  ARRL  has 
wrought  something  wonderful.  When 
the  League  fails  at  their  pow^r  grabs 
(as  in  the  case  of  the  VEC  program 
ar>d  the  authorization  bilt  that  started 
this  catlsign  administration  program), 
the  members  are  never  informed* 

I  have  been  accused  of  being  a 
League-basher  This  is  simply  not  the 
case-  Most  of  the  people  who  I  come 
in  contact  with  who  work  tor  the 
League  are  great  folks.  ReatiyI  The 
problem  is  the  folKs  in  charge.  Re- 
member, the  fish  always  stinks  from 
the  head  down.  Vm  sure  that  all  the 
folks  at  Ihe  upper  echelons  of  the 
ARRL  are  nice,  law-abiding  people 
who  are  kind  to  small  children  and 
puppies,  say  T>lease"  and  "thank  you' 
and  always  remember  the*r  mothers 
on  Molher's  Day.  I  do  not  Questk^n  the 
persona*  qualities  of  any  mdividuaL 
The  organization  as  a  whole  has  losX 
its  way.  They  have  stopped  looking 
oul  for  the  interests  of  amateur  radio 
and  are  now  only  concerned  with  the 
Imeresis  of  the  ARRL  Unfortunately, 
they  long  ago  convinced  themselves 
that  the  two  are  the  same  thing 

The  ARRL  must  be  accountable  lo 
the  very  people  it  ciaims  to  serve.  1 
don't  thini<  any  criticism  I've  ever  lev- 
eled at  the  League  has  been  un- 
grounded.  I've  received  a  lot  of  mail 
about  my  opinion  of  the  ARRL.  but 
never  once  has  anyone  presented  evi- 
dence lo  show  that  1  was  wrortg,  My 
deepest  hope  is  tfiat^  with  ihe  passing 
of  the  old  guanJ.  a  new  generation  of 
hams  will  rise  forth  to  reclaim  a  once- 
proud  hentage. 

Until  that  day  arrives,  a  simple 
question  remains:  Since  the  ARRL 
daims  to  be  'of,  by  and  for  the  radio 
atnateur."  how  come  so  much  of  their 
time  and  your  money  is  spent  on  fight- 
ing for  control  of  amateur  radio  instead 
of  solving  the  problems  of  amateur 
radio? 


Propagation 


Numl^er  28  cm  your  Feedback  core 


Jim  Gray  WtXU 
210  Chateau  Cirvfe 
PaysoaAZB554l 

In  general,  ihe  month  of  October  ts 
expected  to  provide  GOOD  propagation. 
The  chart  shows  POOR  days  on  the 
14th.  and  from  the  17th  tlirough  the 
20th.  The  remainder  of  the  month  will 
provide  days  trending  around  FAIR  in 
both  directions.  October  exhibits  the 
usual  fail  conditions;  that  is,  on  the  10, 
12, 15,  and  17  meter  bands,  you  should 
find  some  excellent  conditions  for  worid- 
wide  DX  on  the  days  of  the  mor^th 
matted  GOOD-  in  particular  the  t^igher 
the  bajvj.  the  more  frequent  north-south 
path  openings;  and  the  lower  the  band 
of  ttris  group,  the  rnore  frequently  you 
wtif  ftrwl  east-west  openings.  The  higher 
baiids  win  peak  in  the  afterrKxm,  follow- 
tng  Ihe  sun  westward  firom  your  bcaiion. 
Twenty  meters  will  be  your  best  DX 
t>and,  with  dawn  to  dark  openings  to  at- 
most  every  area  of  the  globe. 

Signals  won't  be  quite  as 
strong  as  they  were  earlier,  in 
the  peak  of  Cycle  22,  but  they 
will  be  very  acceptable.  On  10, 
12,  and  17  meters,  you  will  find 
occasional  F^- layer  openings 
Btvi  sporadic  E -layer  openings 
where  signals  can  peak  for  as 
long  as  a  half  hour  and  then 
suddenly  disappear  as  the  elec* 
iron  *ck)yd"  d/rfts  oul  of  the  skip 
range.  The  towef  HF  tands  ol 
30  and  40  meters  wi^l  exhibit 
some  shghtly  different  behavior 
They  will  be  your  evening  and 
nighttime  bands,  with  DX  to 
your  east  toward  Europe  peak- 
ii^g  around  midnight,  and  to  the 
west  toward  Asia  and  the  Pacif- 
ic in  the  early  morning  hours 
around  local  dawn. 

Thirty  meters  will  close  earli- 
er for  withln-U.S.  short-skip,  and 
you  should  be  able  to  wori<  DX 
at  local  dusk.  High  absorption 
during  the  daytime  m  summer 
always  limits  skip  contacts,  but 
this  month  the  absorption  will  t>e 
less  and  good  daytime  skip  sig- 
nals should  occur  on  the  GOOD 
days,  with  high  levels.  As  al- 
ways, thunder  storm  activity  will 
cause  QRN.  but  thai  problem  is 
expected  to  be  much  less  in  evi- 
detice  now  as  we  move  toward 
winter  conditk>n$. 

On  80  meters,  you  will  find 
some  good  DX  from  evening  to 


Jim  Gray  WlXi 

dawn,  very  often  lo  the  Soottiem  Hemi 
sphere,  and  good  daytime  short  skip  ii 
the  absence  of  thuncterstorm  activity.  Fo 
you  top-banders,  160  meters  will  be  bes 
for  the  hours  ot  the  evening,  peaking  fo 
DX  around  midnight  and  again  at  dawn 
Also,  nighttime  short  skip  openings  wli 
be  excellent  on  the  GOOD— and  evei 
some  FAIR— nights,  out  to  about  2,00( 
miles  or  so, 

As  we've  said  before,  keep  your  eye? 
and  eais  opeii  on  those  days  markec 
POOR,  as  othei  manifestattons  of  a  dis 
lurbed  magnetic  fiekj  may  occur,  suet 
as  hurricane-force  winds,  volcanic  erup 
ijons.  freak'  weather,  and  even  'quakes 
Obvioosly,  they  wool  always  occur  anc 
even  when  they  do.  it  ^  difficult  to  deter 
mine  where  they  will  occur.  Pay  partloj 
lar  attention  to  19th  and  25th.  and  to  i 
day  on  either  side  ol  these  dates.  Le 
me  know  how  the  (orecasts  worli  fo 
you.W1XU 
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"Dual  Decode.  How  that's  a  first'" 


■Y^^ 


^J: 


"BuilMn  VOX?  Right!" 


"Wow,  a  real  Battery  Voltage  Readout! 

"Yaesu  did  it  again! ' 


FEATURES 


Vaesu 
FT-530 


.1  M.-\ 


Memory  Channels 


Slide-out  Uthium  Battery 


I  Dual  CTCSS  Decoder 


Battery  Voltage  Readout 


Automatic  CTCSS 
Tone  Search 


Transmit  Battery  Saver 
(Repeater  &  Simplex  Operation) 


Built-in  Vox 


One  Touch  Reverse  Button 


Dual  fn-Band  Receive 
■    (V+yu+U) 


T-i 


Programmable  External 
Speaker  Audio 


Optional  Digital  Display 
Mic  with  "S"  Meter 


AM  Aircraft  Receive 


B2 


T  to 


YES 


YES 


YES 


YES 


Kenvsciod 
TH-78A 


50 


NO 


NO 
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NO 
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TlieBest 


FT-530 

Dual  Band  Handheld 


"  Fra{}U8ncy  Coverage: 
2-Meter  130-1 74  MHz  RX 

144-148  IVIHzTX 
70  cm    430-450  MHz  RX/TX 

•  4TX  Power  levels: 
W/FNB-25:2.0J,5JA0.5W 
W/FNB-27;5,0.3,0, 1,5,  0,5W 

•  DTMF  Paging  and  Coded  Squelch 

•  AOT- Auto  On-Timer  with  built-in 
clock  and  alarm  functioos 

^  IBS  -  Intelligent  Band  Select  {pro- 
vides automatic  TX  band  select  on 
scan  stop) 

•  Sack  lit  keypad  and  display  with 
time  delay 

•  Built-in  cross- band  repeat  fi/nction 

•  APO  -  Automatic  Power  Oft 

•  5  Wafts  output  w/  FN&-27  battery 
0f12VDC 

•  2  VFO'sforeacti  band 

•  Accessories: 
HC-42    1 -Hour  Desk  Charger 
F«B-25  600  mAh  Battery  (2  watt) 
FNB-26  1 000  mAh  Battery  (2  watt} 
FNB-27  600  mAh  Battery  (5  watt) 
FBA-12  6AA  Ceil  Holder 
f;SC-56  Vinyl  Case  W/FM8-25 
CSC-58  Vinyl  Case  w/ FNB-26/27 
E-DC-5B12VDC  Adaptor 
YH-2      Headset  for  VOX 
MH-12A2B  Speaker  Mic 
MH-1&A2B  Lapel  Speaker  Mic 
MH'19A2B  Mini  Earpiece  Mic 
MH-29A2B  LOO  Display  Mic  with 

Remote  Functions 
MMB-54     Ma  bile  Mounting 
Hanger 


the  rest? 


o  Other  dual  band 
handheld  beats  the  FT-530  on 
features  for  performance  and 
ease  of  use.  With  the  largest 
backlit  keypad  available, 
82  memories,  exclusive  Dual 
CTCSS  Decode  and  AM 
Aircraft  Receive,  the  FT-530 
is  simply  the  best  value 
there  is. 

Compare  for  yourself, 
then  forget  "the  rest "  See 
your  dealer  for  the  best  dual 
band  handheld  you  can  buy. 
The  FT-53a 


Performance  without  compromised 


©  1993  Yaesu  USA,  17210  Edwards  Road.  Cerritos,  CA  90701  (310)  404-2700 

Specjf^tmfl?  subject  to  change  without  notice.  SpeciticatiDns  guaranteeb  only  wjthin  amateur  bands.  Some  accessories  and/or  options  m%  standard  in  c&rtain  areas.  Chech  with  your  local  Yae&u  dealer  for  speciNc  detaiis. 


KENWOOD 

,,.pacesQt1er  in  Amateur  Radio 
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Offering  superb  TX/RX  perfor- 
mance plu»  exceptional  signol 
purity,  Kenwood's  TS-950SDX 
establishes  a  new  benchmark  ft 
HF  communications. 

•  Bitilt-in  DSP  (dtgitol  signal  processar) 

•  Dedicated  Power  MOS  FET  (inol  sectio 

•  lJser*frieitdiy  meii  system 

•  Automatic  antemta  tuntr  built-in 

•  AlP  (Advonced  Intercept  PcHiit)  systen 

•  Uhra-fii!€  (1Hz]  tyning 

•  Svper  slobiEiy  with  reliability 

Tl)e  Pni^  MOS  FEI  lm\  settian  i^  [wiservtiftvef^  igtd  en 
150W  {40W  in  AM  model  Ite  iraecses  reliobility  mA 
iowen  ilistDftiQii. 

•  Widebond  general  coverage  receiver 

rhe  TS^950SDX  covers  qII  Anvlev  bends  irm  1 6Q  to  10 
meteR.  The  receiver  foveis  lOOkHr  to  30MH7 

•  100  HtfTiory  channels  witli  mutti-scfiii 
functions 

tnobling  inde^ewkfit  stoioge  oTlK  onil  RX  ponifnetirs.  ft 
100  mfiRfliydiiiiiKls  mif  be  mm&A  with  such 
conraniences  as  {Kopmmable  memofy  chonnsl  lod^ur  t 
tontimioiis  canFTol  of  scon  speei 
•MfHnDSP 
llie  digiiQl  signof  pmmm  repfoces  comrentionol  aniAig 
(ircuirry  for  processing  rh€  fX  signol  in  the  SSB,  CW^  AM, 
FSK  mdes.  Reception  is  also  enhanced:  digifQl  PSh 
defecHon  and  digrlQl  Ejuitio  filter jng  Neip  lo  elinrinote 
ir^terlerence  ORd  improve  otidia  qioiity 

•  Power  MOS  FET  final  section 

The  TS^950SDX  icnks  as  rhe  (frsl  Amoteuf  RodfO  tronsctiv 
to  fedftJEi  on  FEl  find  section,  Superlof  lineorilv  resuh  i» 
greotty  improved  Ti  perfofmonce. 

•  Dual-frequency  receive 

Ihe  TS'9S0SDX  can  sifnultaneously  receive  fwo  frequentii 
wOhin  IWHz  of  eoch  olhet.  To  facilitate  split-frequency 
operations,  hm  ponel  tontfols  include  M/S  (main/sulj) 
seied  and  an  RX*  -SUB  by  for  irstanily  sweppiog  the  tv 
(requencies.  A  500 Hz  CW  filter  is  inclufld  in  i^he  sub 
receiveL 


communications 


HF  Transceiver 
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